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Mr. J. Dale Givens

Secretary
Louisiana Dept. of Environmental Quality
7290 Bluebonnet Blvd. 6™ Floor

Baton Rouge, LA 70810
Dear Mr. Givens:

The Environmental Protection Agency (EPA) is pleased to approve the following TMDLs
and updates to the Louisiana Water Quality Management Plan:

Bayou Plaquemine Brule TMDLs (one report)
- Subsegment 050201 Bayou Plaquemine Brule DO -
- Subsegment 050201 Bayou Plaquemine Brule  Nitrogen

EPA received the final TMDLs on January 14, 2000, accompanied by your Agency’s
letter dated January 6, 2000. We commend your staff for the considerable effort that went into

developing and establishing these TMDLs.

Based on our review, detailed in the enclosed document, we conclude that the TMDLs
meet the statutory requirements found in Section 303 of the Clean Water Act and the
implementing regulations at 40 CFR 130.7. If you would like to discuss this approval, please
contact me or Troy Hill of my staff at (214) 665-6647.

Sincerely yours,

illiam B. Hathaway
Director
Water Quality Protection Division
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Review of Dissolved Oxygen and Nitrogen TMDL for Bayou Plaquemine Brule Review Date : February 25. 2000

TMDL: Bayou Plaquemine Brule TMDLs for Dissolved Oxygen and Nitrogen
Subsegment 050201

REVIEW ELEMENTS OF TMDLs

Section 303(d) of the Clean Water Act (CWA) and EPA’s implementing regulations at

40 C.F.R. § 130 describe the statutory and regulatory requirements for approvable TMDLs. The
following information is génerally necessary for EPA to determine if a submitted TMDL fulfills
the legal requirements for approval under Section 303(d) and EPA regulations, and should be
included in the submittal package. Although EPA has examined each of the elements
enumerated below, not all of them are necessary elements 10 an approvable TMDL.

Comment: The TMDL document dated March 26, 1999, for Bayou Plaquemine Brule is
for oxygen demanding pollutants (CBOD, NBOD, SOD) and Nitrogen.

1. Description of Waterbody, Pollutant of Concern, Pollutant Sources and Prionity R;nking

The TMDL analytical document must identify the waterbody as it appears on the State/Tribe’s
303(d) list, the pollutant of concern and the priority ranking of the waterbody. The TMDL
submittal must include a description of the point and nonpoint sources of the pollutant of
concern, including the magnitude and location of the sources. Where it is possible to separate
natural background from nonpoint sources, a description of the natural background must be
provided, including the magnitude and location of the source(s). Such information is necessary
for EPA's review of the load and wasteload allocations which are required by regulation. The
TMDL submittal should also contain a description of any important assumptions made in
developing the TMDL, such as: (1) the assumed distribution of land use in the watershed; (2}
population characteristics, wildlife resources, and other relevant information affecting the
characterization of the pollutant of concern and its allocation to sources; (3) present and future
growth trends, if taken into consideration in preparing the TMDL; and, (4) explanation and
analytical basis for expressing the TMDL through surrogate measures, if applicable. Surrogate
measures are parameters such as percent fines and turbidity for sediment impairments, or
chlorophyl a and phosphorus loadings for excess algae.

Comment:  Bayou Plaquemine Brule, Subsegment 0502 was listed on 1998 303(d) list and the
October 28, 1999, Court Ordered list for dissolved oxygen and nitrogen. The
Subsegment was ranked priority one. The suspected causes of impairment were
organic enrichment / low dissolved oxygen and nutrients.



The TMDL report includes a description of the portion of the watershed modeled

and documents the technical justifications for model development.
2. Description of the Applicable Water Quality Standards and Numeric Water Quality
Target

The TMDL submittal must include a description of the applicable State/Tribe water quality
standard. Such information is necessary for EPA’s review of the load and wasteload allocations
which are required by regulation. A numeric water quality target for the TMDL (a quantitative
value used to measure whether or not the applicable water quality standard is attained) must be
identified. If the TMDL is based on a target other than a numeric water quality criterion, then a
numeric expression, usuaily site specific, must be developed from a narrative criterion and a
description of the process used to derive the target must be included in the submittal.

Comment:

A. Dissolved Oxygen (DO} STANDARDS

Subsegment 0502
SEASON TEMPERATURE Do
°C) fme/L)
{March — November) 32 30
{December- April) 32 5.0
Nitrogen

LDEQ's water quality standards read “The naturaily occuring range of nitrogen-phosphorus
ratios shall be maintained. This range shail not apply to designated intermittent streams. To
establish the appropriate range of ratios and compensate for natural seasonal Suctuations, the
administrative authority will use site-specific studies to establish limits Jfor nutrients. Nutrient
concentrations that produce aquatic growth to the extent that it creates a public nuisance or
interferes with designated water uses shall not be added to any surface waters. "

In addition, LDEQ issued a declaratory ruling on April 29, 1996, concerning this language and
stated, “That DO directly correlates with overall nutrient impact is a well-established biological
and ecological principle. Thus, when the LDEQ maintains and protects DO, the LDEQ is in
effect also limiting and controlling nutrient concentrations and impacts.” The nitrogen loading
required to maintain the dissolved oxygen standards is the nitrogen TMDL.



3. Loading Capacity - Linking Water Quality and Pollutant Sources

As described in EPA guidance, a TMDL identifies the loading capacity of a waterbody for a
particular pollutant. EPA regulations define loading capacity as the greatest amount of loading
that a water can receive without violating water quality standards (40 C.F.R. § 130.2(f) ). The
loadings are required to be expressed as either mass-per-time, toxicity or other appropriate
measure (40 C.F.R. § 130.2(1) ). The TMDL submittal must identify the waterbody’s loading
capacity for the applicable pollutant and describe the rationale for the method used to establish
the cause-and-effect relationship between the numeric target and the identified pollutant sources.
In most instances, this method will be a water quality model. Supporting documentation for the
TMDL analysis must also be contained in the submittal, including the basis for assumptions,
strengths and weaknesses in the analytical process, results from water quality modeling, etc.
Such information is necessary for EPA's review of the load and wasteload allocations which are
required by regulation. '

In many circumstances, a critical condition must be described and related to physical conditions
in the waterbody as part of the analysis of loading capacity (40 C.F.R. § 130.7(c)1) ). The
critical condition can be thought of as the “worst case” scenario of environmental conditions in
the waterbody in which the loading expressed in the TMDL for the pollutant of concern will
continue to meet water quality standards. Critical conditions are the combination of
environmental factors (e.g., flow, temperature, etc.) that results in attaining and maintaining the
water quality criterion and has an acceptably low frequency of occurrence. Critical conditions
are important because they describe the factors that combine to cause a violation of water quality
standards and will help in identifying the actions that may have to be undertaken to meet water
quality standards.

Comment: The loading capacity to meet the dissolved oxygen and nitrogen
standards were determined using the QUAL-TX water quality model. The input
parameters and assumptions used in the model are an acceptable application of
this model for these parameters. See the artached technical review document
concerning the water quality model.  These are the loading capacities at the
7010 flows and critical conditions. Appendices D and E of the TMDL report
present the model projection input and output along with DO plots. Appendix F
of the TMDL report has a breakdown of the TMDL calculation by pollutants.
Table 6 of the TMDL report lists the TMDL as ultimate oxygen demand. The
Sfollowing is from Table 6.

Total Ultimate Oxygen Demand (Summer) = 21,227 Ibs/day
(Total Oxygen Demand = UCBOD + UNBOD + SOD)

Total Ultimate Oxygen Demand (Winter) = 21,522 lbs/day

The nitrogen TMDL (NBOD [bs/day) for the summer = 851 Ibs/day of NBOD
The nitrogen TMDL for the winter season = 1429 lbs/day of NBOD



4, Load Allocations (LAs)

EPA regulations require that a TMDL include LAs. which identify the portion of the loading
capacity allocated to existing and future nonpoint sources and to natural background (40 C.F.R.
§ 130.2(g)). Load allocations may range from reasonably accurate estimates to gross allotments
(40 CF.R. § 130.2(g)). Where it is possible to separate natural background from nonpoint
sources, load allocations should be described separately for background and for nonpoint
sources.

If the TMDL concludes that there are no nonpoint sources and/or natural background, or the
TMDL recommends a zero load allocation, the LA must be expressed as zero. If the TMDL
recommends a zero LA after considering all pollutant sources, there must be a discussion of the
reasoning behind this decision, since a zero LA implies an allocation only to point sources will
result in attainment of the applicable water quality standard, and all nonpoint and background
sources will be removed.

Comment: Appendix F of the TMDL report has a breakdown of the LA
calculation by pollutant.  Appendix F of the TMDL report lists the LA
(headwater/tributary loads) as ultimate oxygen demand (DO). The following is
from Appendix F:

For Summer DO Criteria of 3.0 mg/l

Total LA Summer 19,302 lbs/day

For Winter DO Criteria of 5.0 mg/l

Total LA Winter 18,702 Ibs/day

LA for Nitrogen (NBOD)

Summer = 34 Ibs/day NBOD
Winter = 339 lbs/day NBOD

5. Wasteload Allocations (WLAs)

EPA regulations require that a TMDL include WLAs, which identify the portion of the loading
capacity allocated to existing and future point sources (40 C.F.R. § 130.2(h) ). If no point
sources are present or if the TMDL recommends a zero WLA for point sources, the WLA must
be expressed as zero. If the TMDL recommends a zero WLA after considering all pollutant
sources, there must be a discussion of the reasoning behind this decision, since a zero WLA
implies an allocation only to nonpoint sources and background will result in attainment of the
applicable water quality standard, and alt point sources will be removed.



In preparing the wasteload allocations, it is not necessary that each individual point source be
assigned a portion of the allocation of pollutant loading capacity. When the source is a minor
discharger of the pollutant of concern or if the source is contained within an aggregated general
permit, an aggregated WLA can be assigned to the group of facilities. But it is necessary to
allocate the loading capacity among individual point sources as necessary to meet the water
quality standard. '

The TMDL submittal should also discuss whether a point source is given a less stringent
wasteload allocation based on an assumption that nonpoint source load reductions will occur. In
such cases, the State/Tribe will need to demonstrate reasonable assurance that the nonpoint
source reductions will occur within a reasonable time.

Comment. The Bayou Plaquemine Brule watershed includes numerous
permitted dischargers,; however. the model only looked at dischargers impacting
Bayou Plaguemine Brule subsegment 0502. Eight dischargers were included in
the modeled segment . Appendix F of the TMDL report has a breakdown of the
WILA calculation by pollutant. Table 6 of the TMDL report lists the WLA as
ultimate oxygen demand. The following is from Table 6:

DO (ultimate oxygen demand)
WLA (for Summer 3 mg/l DO criteria)

1,340 Ibs/day

WLA (for Winter 5 mg/l DO criteria) 2,256 Ibs/day

Nitrogen
WLA (for Summer)

818 Ibs/day

WLA (for Winter) 1,090 1bs/day

6. Margin of Safety (MOS)

The statute and regulations require that a TMDL include a margin of safety to account for any
lack of knowledge concemning the retationship between load and wasteload allocations and water
quality (CWA § 303(d)(1)(C), 40 C.F.R. § 130.7(c)(1) ). EPA guidance explains that the MOS
may be implicit, i.e., incorporated into the TMDL through conservative assumptions in the
analysis, or explicit, i.e., expressed in the TMDL as loadings set aside for the MOS. If the MOS
is implicit, the conservative assumptions in the analysis that account for the MOS must be
described. If the MOS is explicit, the loading set aside for the MOS must be identified.

Comment: LDEQ applies an explicit MOS of 20% on point source loads (see Appendices D
and E). In addition, to the explicit MOS, LDEQ estimates that there is an
additional 10% implicit MOS based on conservative assumptions in the model.

Conservative Assumptions Include:



Assuming 7010 and 90% temperature occur at same time.
Assume point sources are discharging at design flow.

7. Seasonal Variation

The statute and regulations require that a TMDL be established with consideration of seasonal
variations. The method chosen for including seasonal variations in the TMDL must be described
(CWA § 303(d)(1)(C), 40 C.F.R. § 130.7(c)(1)).

Comment. Critical conditions for dissolved oxygen were determined for the Mermentau
Basin using long term water quality data from six stations on the LDEQ Ambient
Monitoring Network and the Louisiana Office of State Climatology water budget.
Graphical and regression techniques were used to evaluate the temperature and
dissolved oxygen data from the Ambient Monitoring Network and the run-off
determined from the water budget. Temperature is strongly inversely
proportional to dissolved oxygen and moderately inversely proportional to run-
off The analysis concluded that the critical conditons for dissolved oxygen
concentrations were those of negligible nonpoint run-off and low stream flow
combined with high stream temperature. -~

The model does however, account for the nonpoint source loading during high
Sflows by including the SOD rate in the model. Loading that occurs during high
flows setiles to the bottom and during the critical period is accounted for in the
SOD rate.

8. Monitoring Plan for TMIDLs Developed Under the Phased Approach

EPA's 1991 document, Guidance for Water Quality-Based Decisions: The TMDL Process (EPA
440/4-91-001), recommends a monitoring plan when a TMDL is developed under the phased
approach. The guidance recommends that a TMDL developed under the phased approach also
should provide assurances that nonpoint source controls will achieve expected load reductions.
The phased approach is appropriate when a TMDL involves both point and nonpoint sources and
the point source is given a less stringent wasteload allocation based on an assumption that
nonpoint source load reductions will occur. EPA’s guidance provides that a TMDL developed
under the phased approach should include a monitoring plan that describes the additional data to
be collected to determine if the load reductions required by the TMDL lead to attainment of
water quatity standards.

Comment: These TMDLs are not phased approach TMDLs; however, LDEQ will continue to
monitor this subsegment as part of its rotating basin monitoring plan.  This
monitoring will be used to determine whether standards are attained.



9. Reasonable Assurances

EPA regulations at 40 CFR 122.44(d)(1)(vii) require that effluent limits in NPDES permits for
point sources be consistent with assumptions and requirements of wasteload allocations for the
discharge contained in an EPA-approved TMDL. To address that requirement, EPA guidance
provides that in watersheds impaired by a blend of point and nonpoint sources, where any
wasteload allocation to a point source is increased based on assumption that loads from nonpoint
sources will be reduced, the State should provide “reasonable assurances” that the nonpoint
source load allocations will in fact be achieved. See, Robert Perciasepe, Assistant
Administrator, Office of Water, “New Policies for Establishing and Implementing Total
Maximum Daily Loads (TMDLs),” August 8, 1997 at p.5. EPA’s current guidance and policies
on establishment of TMDLs does not yet specifically address implementation of TMDLs for
waters impaired only by nonpoint sources or by a blend of point and nonpoint sources in which
nonpoint sources dominate. However, if a point source receives an allocation in a TMDL for
such a waterbody, EPA believes, consistent with established policy, that a State should still
provide some assurances that required nonpoint source load reductions will occur in the future.
Those assurances will be evaluated by EPA on a TMDL-by TMDL basis. EPA has stated that
“[tJhe primary implementation mechanism [for waters impaired solely or primarily by nonpoint
sources] will generally be the State section 319 nonpoint source management program coupled
with State, local and Federal land management programs and authorities.” Perciasepe Memo at
5.

Comment.:

In this TMDL, the LDEQ has stated that it will work with other agencies such as local
Soil Conservation Districts to implement agricultural best management practices in the
headwaters watershed through the nonpoint source program, and will also continue to
monitor the waters to determine whether standards are being attained. Given that all
point sources in this waterbody combined contribute just 7. 6% of the load allocated in
this TMDL in the summer and just 9.5% in the winter, and that the wasteload allocations
for.these point sources are remaining the same (not being increased), EPA believes that
LDEQ has provided the necessary assurances in this case.

10.  Public Participation

EPA policy is that there must be full and meaningful public participation in the TMDL
development process. Each State/Tribe must, therefore, provide for public participation
consistent with its own continuing planning process and public participation requirements (40
C.F.R. § 130.7(c)(1)(ii)} ). In guidance, EPA has explained that final TMDLs submitted to EPA
for review and approval must describe the State/Tribe’s public participation process, including a
summary of significant comments and the State/Tribe’s responses to those comments. When
EPA establishes a TMDL, EPA regulations require EPA to publish a notice seeking public
comment (40 C.F.R. § 130.7(d)(2) ).



Inadequate public participation could be a basis for disapproving a TMDL; however, where EPA
determines that a State/Tribe has not provided adequate public participation, EPA may defer its
approval action until adequate public participation has been provided for, either by the
State/Tribe or by EPA.

Comment: A notice of public comment period was published in newspapers and the LDEQ
public notice document on November 7, 1999 stating that comments would be
accepied on this TMDLs through December 6, 1999. One comment was
received on this TMDL and LDEQ adequately responded to the comment.

11. Submittal Letter

A submittal letter should be included with the TMDL analytical document, and should specify
whether the TMDL is being submitted for a technical review or is a final submittal. Each final
TMDL submitted to EPA must be accompanied by a submittat letter that explicitly states that the
submittal is a final TMDL submitted under Section 303(d) of the Clean Water Act for EPA
review and approval. This clearly establishes the State/Tribe’s intent to submit, and EPA’s duty
to review, the TMDL under the statute. The submittal letter, whether for technical review or
final submittal, should contain such information as the name and location of the waterbody, the
pollutant(s) of concern, and the priority ranking of the waterbody. -

Comment: The submittal letter is dated 1/6/2000, and was received by EPA Region 6 on
1/14//00. The letter explicitly asks for formal approval of the final TMDL.

12. Other Comments;

The TMDLs meet the requirements found in Section 303(d) of the Clean Water Act and the
implementing regulations at 40 CFR 130.7.



Technical Review of Model

DATE: February 18, 2000

SUBJECT: TMDL review for DO and Nitrogen for the Bayou
pPlaquemine Brule watershed in Subsegment 0502 of the
Mermentau River Basin (Basin 5).

I. BACKGROUND
II. STANDARDS / TREATMENT

III. MODEL ANALYSIS
IVv. COMMENTS

I. BACKGROUND

The 1998 303(d) list and the October 28,1933 Court Ordered last
cited Bayou Plaquemine Brule, subsegment 0502, as being impaired
due to organic enrichment/low DO and nitrogen and required the
development of TMDLs. This subsegment was listed as a priority 1
on both lists.

TI. STANDARDS / TREATMENT

A. STANDARDS

Dissolved Oxygen

Subsegment 0502

SEASON TEMPERATURE (deg C) DO {(mg/1l)

March - November 32 3

December - February |32 5
Nitrogen

LDEQ's water quality standards read “The naturally occurring
range of nitrogen-phosphorus ratios shall be maintained. This
range shall not apply to designated intermittent streams. To




establish the appropriate range of ratios and compensate for
natural seasonal fluctuations, the administrative authority will
use site-specific studies to establish limits for nutrients.
Nutrient concentrations that oroduce aguatic growth to the extent
that it creates a public nuisance or interferes with designated
water uses shall not be added to any surface waters.”

In addition, LDEQ issued a declaratory ruling on April 29, 1996,
concerning this language and stated, “That DO directly correlates
with overall nutrient impact is a well-established biological and
ecological principle. Thus, when the LDEQ maintains and protects
DO, the LDEQ is in effect also limiting and contreolling nutrient
concentrations and impacts.” The nitrogen loading required to
maintain the dissolved oxygen standards is the nitrogen TMDL.

B. TREATMENT

The discharger inventory for Bayou Plaquemine Brule and its
tributaries was reviewed. A search on the LDEQ Permit Tracking
System yielded 66 facilities discharging to Bayou Plaquemine’
Brule and its tributaries. Of these 66, only eight major
dischargers were included in the modeled gubsegment. The list of
facilities and the modeling decision for each is presented in
Section 2.4 of the TMDL report.

III. MODEL ANALYSIS

The model was recalibrated using the 1978 survey data. A
schematic or vector diagram of the model is presented in Figure 1
of the TMDL report. The calibration model input and output along
with plots are presented in Appendices A through F of the TMDL

report.

A. Calibration of Hydraulics and Upstream Conditions

Hydraulics

The widths and depths were taken directly from the available
field measurements and the plots of width and drainage versus
drainage area for some reaches for which no field data were
available. The flow calibration was based on measurements taken
during the Church Point, Rayne, and Crowley surveys, and on a
correlation of those measured flows with drainage area. Water
quality calibration was also based on measurements taken during
these surveys plus water quality data from the Estherwood ambient



monitoring station and a 1998 assessment site near Egan.

The 90 percentile of the observed stream water temperatures
were used in the model. A tidal dispersion rate calculated for
Bayou Queue de Tortue based on a 1992 survey data. The
calculated tidal dispersion was calculated for RM 22.5 to 30.7 of
Bayou Queue de Tortue. The midpoint of this calibrated reach is
31 miles from the top of Lake Arthur and tidal dispersion in
Bayou Plaquemine Brule was calibrated to the same value at the
same distance from Lake Arthur. Values for the other reaches
were obtained by interpolation with respect to stream distance
from the top of the tidal portion of the bayou where dispersion
is zero.

B. Kinetic Rates at 20 degree C

Appendices B and C for a justification for each kinetic rates

a

SYMBOL RATE JUSTIFICATION

K1 (CBOD Decay) 0.19 - .21 per day Calibrated

K2 (Reaeration) 4.45 - 4.56 per day .Loulsiana Equation

Kn (NBOD Decay)** 0.03 - 0.15 per day |calibrated

Dispersion 0.7827 - 0.7923 8aq Calibrated values
m/8

SOD 4,14 - 4.51 calibrated
gm/sqm/day

Ks (CBOD settling) 0.25 per day calibrated

+* Note that the NBOD decay rates were input as NCM (non
conservative material) in the model.

C. Model Results

The projection model input and output along with DO plots are
presented in Appendices D and E.

'Margin of Safety (MOS)



LDEQ uses a 20% MOS for all point source discharges. This is
accomplished by assuming that they discharge 20% more flow. In
addition, LDEQ estimates that there is an additional 10% MOS incliuded
in the conservative assumptions in the model. These assumptiocons
include assuming that low flow ‘and high temperatures occur at the same
time in a waterbody. The headwater flows were input at 0.1 cfs for
summer low flow conditions to keep the model from crashing.

TMDL

See Tables 6 of the TMDL report for the TMDL pounds per day of total
oxygen demand (summer = 21,227 lbs/day; winter = 21,522 lbs/day). ~"he
total oxygen demand consists of UCBOD, UNBOD, and SOD components. ar
summer: WLA = 1,540 lbs/day (UCBOD and UNBOD combined); LA = 86
lbs/day (UCBOD and UNBOD combined); MOS = 385 lbs/day (UCBOD and UNBCD
combined) ; and SOD = 19,216 lbs/day; For winter: WLA = 2,256 lbs/day
(UCBOD and UNBOD combined); LA = 868 lbs/day (UCBOD and UNBOD
combined); MOS = 564 lbsgs/day (UCBOD and UNBOD combined); and SOD =
17,834 lbs/day. Table 7 lists the specific point source allocations
in mg/l.

Appendix F of the TMDL report includes a breakdown of NBOD loads for
the facilities and the headwater locading. The nitrogen TMDL is
obtained from this appendix. The nitrogen TMDL (NBOD lbs/day) for the
summer is 851 lbs/day of NBOD (WLA = 818 lbs/day NBOD, LA = 34 lbs/day
NBOD). The nitrogen TMDL for the winter season is 1429 lbs/day of
NBOD (WLA = 1090 lbs/day NBOD, LA = 339 lbs/day NBOD).

Sensitivity Analysis

A sensitivity analysis was performed on all pertinent parameters.
Inputs were varied by 30% and the results are recorded in Table 5 of
the TMDL report. As shown in Table 5, the mcdel is most sensitive :o
reaeration rate and $0D. Since reaeration and SOD both are sensitive
to depth, therefore, the third sensitive parameter is depth.

IVv. COMMENTS

1. The model is adequately calibrated to the survey data. The
model results predicted that the proposed TMDLs and locad
allocations will continue to maintain the DO criteria for
the Bayou Plaquémine Brule watershed in Subsegment 0502.

2. The model is technically adequate.






BAYOU PLAQUEMINE BRULE WATERSHED TMDL
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Bayou Plaquemine Brule Watershed TMDL

Subsegment 0502

W C Berger, Jr..J. Carney, R.K Duerr

Originaied: darch 26, 1359

Revised: July 30, 1999, February 9, 2000, May 8. 2000/ RKD

EXECUTIVE SUMMARY

A TMDL for dissolved oxygen has been developed for the Bayou Plaquemine Brule Watershed based
on hydrologic and water quality data available as of March, 1999. Bayou Plaquemine Brule was listed
on both the 1996 and 1998 Section 303(d) Lists as not meeting the water quality standard for dissolved
oxygen. Bayou Plaquemine Brule was ranked as a high priority (priority 1) on both lists for
development of a TMDL. This waterbody was also listed as impaired due to nutrients. This TMDL
establishes load limitations for oxygen-demanding substances and goals for reduction of those
pollutants. LDEQ’s position, as supported by the ruling in the lawsuit regarding water quality criteria for
autrients (Sierra Club v. Givens, 710 So.2d 249 (La. App. 1st Cir. 1997), writ denied, 705 So.2d 1106
(La. 1998), is that when oxygen-demanding substances are controlled and limited in order to ensure that
the dissolved oxygen criterion is supported, nutrients are also controiled and limited. The
implementation of this TMDL through wastewater discharge permits and implementation of best
management practices to control and reduce runoff of soil and oxygen-demanding pollutants from
nonpoint sources in the watershed will also control and reduce the nutrient loading from those sources.

The Bayou Plaquemine Brule watershed is segment 0502 of the Mermentau River Basin (Basin 5).
Segment 0502 is comprised of Bayou Plaquemine Brule and all tributaries, including Hazelwood Gully,
Coles Gully, Long Point Gully, Bayou Wikoff, Bayou Blanc and North Coulee Trief. Itis projected that
compliance with dissolved oxygen criteria will require a 50 percent reduction of man-made nonpoint
loading in the watershed and more stringent limitations for three point source dischargers as follows:

Permit limitations (BODy/NH;-N/DO)  Projected limits (BOD</NH;-N/DO)

Facility Flow (mgd) Summer Winter Summer Winter
Church Point POTW 0.80 10/2/6 10/10/6 10/2/5 20/10/6
Atwood Acres STP 046 20/-/- 10/5/5 30/15:/6
Acadian Fine Foods STP 025 20/-/- --- 20/10/2 3071572
North Rayne POTW 020 20/-/- --- 20/10/2 30/15:2
Crowley High School POTW 034 30/-/- -—- 10/5/5 30/15/6
Crowley POTW 2.47 57215 10/2/5 5/5i5 10/5/6
Rayne POTW ' 1.50 10/-/- --- 10/5/5 10/5/6
Estherwood POTW .080 10/-/- - 10/10/2 30/15/2

There are 66 known dischargers in subsegment 0502, the majority of which are too small to have a
significant impact on the watershed madel. Limits for these small facilities are generally set by state
policy. Current permit information and discharge monitoring reports were reviewed for all of these
facilities, and only 8 were considered to have the potential to impact Bayou Plaquemine Brule. The
eight facilities above were included in the model based upon their expected or design discharge.

Bayou Plaquemine Brule was modeled from its headwaters (River Kilometer 70.20) to its confluence
with Bayou des Cannes (River Kilometer 0.0). Tributaries that received one of the named facilities were
modeled from the facility to their confluence with Bayou Plaquemine Brule. Other tributartes were
modeled as point sources. Both point and nonpoint source loads were represented in the model; those
nonpoint source loads including headwater loading, nonpoint loading associated with flow, benthic
sediment oxygen demand and resuspension, and other nonpoint loading not associated with flow.



Bayou Plaguermine Brule Watershed TMDL
Subsegment 0502

W C Berger, Jr.J. Camey. R.K.Duerr
Originated: March 26, 1999

Revised. July 30, 1999, February 9. 2000, May 8. 2000/ RKD

The various spreadsheets that were used in conjunction with the modeling program may be found in the
appendices in the order in which they were used. The flow calibration was based on measurements
taken during the Church Point. Rayne, and Crowley surveys, and on a correlation of those measured
flows with drainage area. Water quality calibration was also based on measurements taken during these
surveys plus water quality data from the Estherwood ambient monitoring station and a 1998 assessment
site near Egan. Projections were adjusted to meet the dissolved oxygen criteria by reducing both point
source and nonpoint source loading to obtain wasteload and load allocations. Additional projections
were run with point source concentrations backed off by one level of treatment. Except where the point
source concentrations were already at secondary, the additional runs violate criteria in both summer and
winter, indicating that the WLA levels of treatment are the least stringent levels projected to meet
criteria.

Land use in the Bayou Plaquemine Brule watershed is fairly homogeneous, comprising principally rice
farming, row crops, and pasture. TMDLs have therefore been calculated for the entire watershed and
are as follows:

Summer Season (Mar — Nov) TMDLs
UCBOD (lbs/day)  UNBOD (lbs/day)  MOS (lbsiday)  Total (lbsiday) % of Total
5 57.4

Church Point POTW 133 52.7 263

Atwood Acres STP 88 83 43 214

Acadian Fine Foods STP 96 9.0 47 233

North Rayne POTW 132 124 64 32.0

Crowley High School POTW 4.6 43 22 11.1

Crowley POTW 237 443 170 850

Rayne POTW 288 269 139 696

Estherwood POTW 17 14.4 5.5 276

Total point source allocations (WLA) 722 818 385 1.924 91
UCBOD (Ibs/day) UNBOD (Ibs/day) SOD (lbs/day) Total (Ibs/day}

Nonpoint Load 9.949 6.167 3.099 19.216

Headwater Load 53 kL] 87

Load Allocation (LA) 10.002 6.201 3.099 19.303 90.9

Percent Reduction of man-made nonpoint 50

Nonpoint source margin of safety (MOS) 1}

Total maximum daily load (TMDL) 21.227 100

_ Winter Season {(Dec — Feb) TMDLs
LCBOD (ibsiday)  UNBOD (Ibsiday)  MOS (ibsiday)  Total (lbsiday) % of Total

Church Point POTW 307 287 148 742

Arwood Acres STP 26.5 248 12.8 642

Acadian Fine Foods STP 14.5 13.5 1.0 349

North Rayne POTW 19.8 18.5 9.6 18.0

Crowley High School POTW i3.8 129 6.7 334

Crowley POTW 474 443 229 1.146

Rayne POTW 288 269 139 696

Estherwood POTW 23.1 216 1.2 559

Total point source allocations (WLA) 1.166 1.090 564 2,820 13.1
UCBOD {lbs/day) UNBOD (lbs/day) SOD (Ib/day) Total {Ibs/day)

Nonpoint Load 9978 6.194 1.661 17.832

Headwater Load 530 339 869

Load Allocation (LA) 10,508 6.533 1.661 18,701 86.9

Percent Reduction of man-made nonpoint 50

Nonpoint source margin of safety (MOS) 0

Total maximum daily load {TMDL) 21520 100

i
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1. Introduction

Bayou Plaquemine Brule, Segment 0502 of the Mermentau Basin, was listed on both the 1996 and 1998
303(d) Lists as being impaired due to organic enrichment/low DO and requiring the development of a
total maximum daily load (TMDL) for dissolved oxygen. It was ranked as a high prionty (priority 1) for
development of a TMDL on both lists. This waterbody was also listed as impaired due to nutrients.
This TMDL establishes load limitations for oxygen-demanding substances and goals for reduction of
those pollutants. LDEQ’s position, as supported by the ruling in the lawsuit regarding water quality
criteria for nutrients (Sierra Club v. Givens, 710 So.2d 249 (La. App. st Cir. 1997), writ denied, 705
So.2d 1106 (La. 1998), is that when oxygen-demanding substances are controlled and limited in order to
ensure that the dissoived oxygen criterion is supported, nutrients are also controlled and limited. The
implementation of this TMDL through wastewater discharge permits and implementation of best
management practices to control and reduce runoff of soil and oxygen-demanding pollutants from
nonpoint sources in the watershed will also control and reduce the nutrient loading from those sources.
A calibrated water quality model for the Bayou Plaquemine Brule watershed was developed and
projections run to quantify the point source wasteload allocations and nonpoint source load allocations
required to meet established dissolved oxygen criteria. This report presents the model development and
results.

1.1 Seasonality and Margin of Safety

The Clean Water Act requires the consideration of seasonal variation of conditions affecting the
constituent of concern, and the inclusion of a margin of safety (MOS) in the development of a TMDL.
For the Bayou Plaguemine Brule TMDL, LDEQ has employed an analysis of long-term ambient data o
determine critical seasonal conditions and used a combination of implied and explicit margins of safety.

Critical conditions for dissolved oxygen were determined for the Mermentau Basin using long-term
water quality data from six stations on the LDEQ Ambient Monitoring Network and the Louisiana
Office of State Climatology water budget. Graphical and regression techniques were used to evaluate
the temperature and dissolved oxygen data from the Ambient Network and the run-off determined from
the water budget. Since nonpoint loading is conveyed by run-off, this seemed a reasonable correlation
to use. Temperature is strongly inversely proportional to dissolved oxygen and moderately inversely
proportional to run-off. Dissolved oxygen and run-off are also moderately directly proportional. The
analysis concluded that the critical conditions for stream dissolved oxygen concentrations were those of
negligible nonpoint run-off and low stream flow combined with high stream temperature.

When the rainfall run-off (and nonpoint loading) and stream flow are high, turbulence is higher due to
the higher flow and the temperature is lowered by the run-off. In addition, run-off coefficients are
higher in cooler weather due to reduced evaporation and evapotranspiration, so that the high flow
periods of the year tend to be the cooler periods. Reaeration rates are, of course, much higher when
water temperatures are cooler, and BOD decay rates are much lower. For these reasons, periods of high
loading are periods of higher reaeration and dissoived oxygen but not necessarily periods of high BOD
decay.
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LDEQ interprets this phenomenon in its TMDL modeling by assuming that the annual nonpoint loading,
rather than loading for any particular day, is responsible for the accumulated benthic blanket of the
stream, which is, in turn, expressed as SOD and/or resuspended BOD in the model. This accumulated
loading has its greatest impact on the stream during periods of higher temperature and lower flow.

LDEQ simulated critical summer conditions in the Bayou Plaquemine Brule dissolved oxygen TMDL
projection modeling by using the annual 7Q10 flow or 0.1 cfs, whichever is higher, for all headwaters,
and 90th percentile temperature for the summer season. Incremental flow was assumed to be zero;
model loading was from point sources, perennial tributaries, sediment oxygen demand, and resuspension
of sediments. LDEQ simulated critical winter conditions by using the lowest of the monthly 7Q10 flow
published for the winter months or 1 ¢fs, whichever was higher, for all headwaters, and 90th percentile
temperature for the season. Again, incremental flow was assumed to be zero; model loading was from
point sources, perennial tributaries, sediment oxygen demand, and resuspension of sediments. In
addition, LDEQ assumes that all point sources are discharging at maximum capacity.

In reality, the highest temperatures occur in July-August, the lowest stream flows occur in October-
November, and the maximurm point source discharge occurs following a significant rainfall, ie., high-
flow conditions. The combination of these conditions plus the impact of other conservative assumptions
regarding rates and loadings yields an implied margin of safety which is estimated to be in excess of
10%. Over and above this implied margin of safety, LDEQ used an explicit MOS of 20% for both point
and nonpoint loads. The total MOS is estimated to exceed 30% for the Bayou Plaquemine Brule
TMDL.

2. Study Area Description
2.1 Mermentau River Basin

The Mermentau River Basin is located in southwestern Louisiana, and it encompasses the prairie region
of the state and a section of the coastal zone. The Mermentau River Basin is bounded on the north and
east by the Vermilion-Teche River Basin, on the west by the Calcasieu River Basin, and on the south by
the Gulf of Mexico. The Mermentau River Basin is approximately 3,710 square miles in area, excluding
the gulf waters segment (Volume 4, Basin/Segment Boundaries and Inventories, State of Louisiana
Water Quality Management Plan, 1987).

The slope of the land toward the Guif is very gradual, and as a result, the streams in the Mermentau
Basin are characteristically sluggish. Fish kills have been commonly reported throughout the basin.
Because waterbodies in the basin have little gradient and sluggish flows, their reaeration potential is low
(Volume 5, Water Quality Inventory, State of Louisiana Water Quality Management Plan, 1990).

It has been suggested that the water quality problems in the basin may be largely due to agricultural
runoff and hydrologic modification. During April and May, large volumes of very turbid water have
been observed flowing downstream in these waterbodies, and this has been associated with planting
activities in adjacent rice fields (Volume 5, Water Quality Inventory, State of Louisiana Water Quality
Management Plan, 1990).

| ]
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2.2 Bayou Plaquemine Brule Watershed. Segment 0502

This area is typical of the basin with its low relief which is an ideal condition for agricultural use as
documented in Table I. Segment 0502 ts comprised of Bayou Plaquemine Brule as the main siem with
several tributaries. These tributaries include Hazelwood Gully, Coles Gully, Long Point Gully, Bayou
Wikoff, Bayou Blanc and North Coulee Trief.

Average annual precipitation in the segment. based on the nearest Louisiana Climatic Station in Crowley
is 56.91 inches based on a 30 year record (L.SU State Office of Climatology). Land use in the
Memmentau River Basin is largely agricultural, the primary crops being rice and soybeans. Originally,
this area was covered by tall prairie grasses, among which there were scattered clumps of trees. (Soil
Survey Acadia Parish Louisiana, USDA, SCS, Series 1959, No.15. Issued September 1962). In the
segment under study, agricultural uses account for 89% of the total segment area. Land uses in Segment
0502 are shown in Table 1 below (Volume 6, Nonpoint Source Pollution, State of Louisiana Water
Quality Management Plan, 1990).

Table 1. Land uses in Segment 0502 of the Mermentau River Basin

Land use Acres %
Urban 12.259 3.5
Extractive 1,838 0.5
Agricultural 316,160 89.0
Forest Land 13,475 3.8
Water 536 0.2
Wetland 10,450 2.9
Barren Land 484 0.1

2.3 Water Quality Standards

Water quality standards for the State of Louisiana have been defined (Louisiana Department of
Environmental Quality, Environmental Regulatory Code, Part IX, Water Quality Regulations, Chapter
11, 1998). These include both general narrative standards and numerical criteria. General standards
include prevention of objectionable color, taste and odor, solids, toxics, oil and grease, foam, and
nutrient conditions as well as aesthetic degradation.

Designated uses for Bayou Plaguemine Brule from its headwaters to Bayou Des Cannes (waterbody
subsegment 050201) include primary contact recreation, secondary contact recreation, propagation of
fish and wildlife, and agriculture.

Bayou Plaquemine Brule is listed on both the 1996 and 1998 303(d) Lists as a waterbody requiring a
dissolved oxygen TMDL. Section 303(d) of the Clean Water Act requires the identification, listing,
ranking and development of TMDLs for waters that do not meet applicable water quality standards after
implementation of technology-based controls. In accordance with the UAA conducted for the
Mermentau River Basin, current dissolved oxygen criteria are shown in Table 2. The resulis of the

3
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UAA were sent to EPA (LDEQ. Mermentau River Basin UAA. 1998. Adopted October 20, 1998.
Approved by EPA January 7, 1999).

Table 2. Current Dissolved Oxygen Criteria

March-November 3.0 mg/L
December-February 5.0 mg/L

2.4 Discharger Inventory

The Bayou Plaquemine watershed includes 66 known dischargers. according to LADEQ’s permit
tracking system. Current permit information and discharge monitoring reports were reviewed for all of
these facilities, and only 8 were considered to have the potential to impact Bayou Plaquemine Brule.
The balance of the dischargers are located on tributaries and are too small to have an impact on the
targeted waterbody due to the small load and the distance upstream. These dischargers are accounted
for as nonpoint loading through the process of calibration. They fall within one of several state or
regional policies that govern permit limitations. The eight larger facilities that were specifically included
in this watershed model are listed below.

Table 3. List of Facilities

Facility Name Permit Number
Town of Church Point STP LA0038598
Atwood Acres Subdivision LAGS560020
Crowley High School LAG540077
Acadian Fine Foods LAQ085723
N. Rayne WWTP - Sills Subdivision LAG560010
City of Crowley STP [LADD41254
City of Rayne — Main STP LAQB039055
Village of Estherwood LA0064530

Town of Church Point POTW

This facility treats municipal wastewater with an activated sludge system, sand filtration, post aeration,
and ultraviolet disinfection. It has a design flow of 0.8 MGD (1.24 cfs, 0.035 cms). The average
monthly permit limits for the summer and winter months are as follows:

Parameter Summer Limit Winter Limit
CBOD:; 10.0 mg/L 10.0 mg/L
TSS 15.0 mg/L 15.0 mg/L
NH;-N 2.0 mg/L 10.0 mg/L
DO 6.0 mg/L 6.0 mg/L
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Atwood Acres Subdivision STP

According to the application dated October 1, 1997, this subdivision includes 66 homes and has a
maximum capacity of 115 homes. The wastewater treatment facility was designed for the maximum
capacity of the subdivision. This resulted in a 46,000 gpd oxidation pond with disinfection by
chlorination. Monthly permit limits for both BODs and TSS are 20.0 mg/L.

Acadian Fine Foods STP

This discharger produces wastewater from its crawfish cooking and packaging processes. The peak
crawfish-processing season is February through June. Other seafood products are processed during the
remainder of the year. The average effluent discharge for the crawfish season is 25,000 gpd. The
average effluent discharge for the remainder of the year is 3,000 gpd. The wastewater preireatment
process consists of a package, four station, settling and aeration system. An anaerobic treatment pond,
aerobic aeration pond, aerobic filter/settlement pond, and a chlorinator follow this process. Permit
limitations of 20 mg/L for both CBOD;s and TSS are based upon statewide policy for dischargers with an
effluent flow between 25,000 gpd and 50,000 gpd.

Crowley High School POTW

This discharger produces sanitary wastewater. Wastewater treatment utilizes an oxidation pond. The
design flow was not listed in the State of Louisiana General Permit application dated June 22. 1993.

The number of students and school personnel are stated in the application as 1,010 people. The resulting
design flow is 20,200 gpd based upon the Sanitary Code for the State of Louisiana, Chapter XII,
Sewerage and Refuse Disposal. The permit limits are 30.0 mg/L for CBOD; and 30.0 mg/L for TSS.

N. Ravne POTW — Sills Subdivision

This discharger processes municipal wastewater received from the subdivision. The treatment process
consists of an extended aeration package plant. The design flow is 34,400 gpd (0.053 cfs, 0.002 cms).
The monthly average permit limit for both CBODs and TSS is 20 mg/L.

City of Crowley POTW

This sewage treatment plant processes municipal wastewater, [t incorporates artificial wetlands with a
rock/reed filter system and oxidation pond. The design flow is 2.47 MGD (3.82 cfs, 0.11 cms). An
expected flow of 1.08 MGD (1.67 cfs, 0.047 cms) was stated in the 1995 NPDES permit application.
The design flow was used in the model projections. The summer and winter limits for the facility are
provided in the following list. These limits were obtained from the Municipal water Pollution.
Prevention Plan dated May 29, 1998.
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Parameter Summer Limit Winter Limit
CBODs 5.0 mg/L 10.0 mg/L
TSS 15.0 mg/L 15.0 mg/L
NH;-N 2.0 mg/L 2.0 mg/L
DO 5.0 mg/L 5.0 mg/L

City of Rayne POTW

This discharger processes municipal wastewater. At the time of the survey of Bayou Blanc at Rayne,
treatment was a mechanical activated sludge plant. The treatment process now consists of an aerated
lagoon system. The design flow is 1.5 MGD (2.32 cfs, 0.066cms). The average monthly permit limit
for CBODs is 10.0 mg/L.

Village of Estherwood POTW

This facility treats municipal wastewater through the use of an overland flow system. The system
consists of screens, a communutor, an aeration pond, a holding pond, a distribution system, sloped and
vegetated terraces, a collection system and a chlorination system. The design flow is 0.08 MGD (0.12
cfs, 0.0035 cms). The permit limits are 10 mg/L for CBODs and 15 mg/L for TSS.

2.5 Previous Studies and Other Data

Water quality data for this TMDL was obtained from an intensive Survey of Bayou Plaquemine Brule at
Church Point conducted October 2-5, 1989, an intensive Survey of Bayou Plaquemine Brule at Crowley
conducted August 29, 1993-September 2, 1993, an intensive Survey of Bayou Blanc at Rayne conducted
July 18-23, 1993, the DEQ ambient monitering station on Bayou Plaquemine Brule at Estherwood,
Number 58010004, and measurements of Bayou Plaquemine Brule taken at assessment site number
0650 near Egan in 1998. Data from an intensive Survey of Bayou Plaquemine Brule at Crowley
conducted September 18-21, 1989 was not used.

3. Model Documentation
3.1 Program Description

The modeling system used to simulate the Bayou Plaquemine Brule stream network was QUAL-TX, a
steady-state one-dimensional water quality model developed by the Water Quality Standards and
Evaluation Section of the Texas Water Commission. It is a modified version of QUAL-IL. It
incorporates modifications that Texas felt necessary for modeling Texas streams, including the Texas
reaeration equation, a variable element size, and coding that allows multiple models to be linked so that
they can be executed in a single run.

3.2 Model Schematic and Description

The Bayou Plaquemine Brule system was modeled according to the vector diagram on the following
page. The modeled portion of Bayou Plaquemine Brule extended from river kilometer (RKM) 70.20 to

6
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RKM 0.0. Everything above RKM 70.20 was input as headwaters. River kilometer 0.0 is located at the
confluence of Bayou Plaquemine Brule and Bayou des Cannes. Eight permitted dischargers were
specifically included in the system, and the five tributaries receiving those discharges were simulated by
the model. Seven additional tributaries to Bayou Plaquemine Brule, which were believed to be
perennial, were simulated as point source inputs.

For convenience, five unnamed tributaries were given names for the purpose of identification and
documentation. The stream receiving the discharge from the Atwood Acres Subdivision treatment plant
was named Atwood Gully and a second unnamed stream into which it flows was named Atwood Bayou.
These two streams were simulated as a single stream with Atwood Bayou upstream of Atwood Gully
simulated as a point source. The stream receiving the discharge from Acadian Fine Foods was named
Sills Gully and a second unnamed stream into which it flows was named Sills Bayou. These two
streams plus Bayou Wikoff were also simulated as a single stream with Sills Bayou upstream of Sills
Gully and Bayou Wikoff upstream of Sills Bayou simulated as a point sources. The stream receiving the
discharge from Crowley High Gully was named Crowley High Gully. The Bayou Blanc model included
the simulation of a small lake. Roller Canal is a pumped withdrawal used to irrigate ricefields, and the
pumps were not running at the time of the 1993 Bayou Plaquemine Survey This withdrawal was not
simulated by the watershed model.
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Bayou Plaguemine Brule Vector Diagram
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Figure 1. Vector Diagram of the Bayou Plaquemine Brule Watershed
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3.3 Calibration and Projection

The various spreadsheets that were used in conjunction with the modeling program may be found in the
appendices in the order in which they were used and are described below. The flow calibration was
based on measurements taken during the Church Point, Rayne, and Crowley surveys, and on a
correlation of those measured flows with drainage area. Water quality calibration was also based on
measurements taken during these surveys plus water quality data from the Estherwood ambient
monitoring station and a 1998 assessment site near Egan. Projections were adjusted to meet the
dissolved oxygen criteria by reducing both point source and nonpoint source loading to obtain wasteload
and load allocations. Additional projections were run with point source concentrations backed off by
one level of treatment. Except where the point source concentrations were already at secondary, the
additional runs violate criteria in both summer and winter, indicating that the WLA levels of treatment
are the least stringent levels projected to meet criteria.

3.3.1 Flow Calibration

1. Vector Diagram
The vector diagram shows the main stem of Bayou Plaquemine Brule, the major tributaries, and
significant dischargers.
2. Drainage Areas for the Bayou Plaquemine Brule Project
The table lists drainage areas that were obtained from USGS or measured from 1:24,000
topographic maps. Included are areas of tributary headwaters, drainage areas at tributary
mouths, and drainage areas at various points along Bayou Plaquemine Brule and major
tributaries. '
Drainage Area Versus Flow
The spreadsheet lists the available flow data and corresponding drainage areas. The flows are
taken from low flow surveys of Bayou Plaquemine Brule near Crowley, Bayou Blanc near
Rayne, and Bayou Plaquemine Brule near Church Point. A plot of net flow (without POTW
discharges) versus drainage area was used to provide estimated flow data where measured data
were not available.
4, Drainage Area and Discharges
The spreadsheet uses the relation between drainage area and flow developed in item 3 to
calculate flow throughout the watershed where measured data are not available.
5. Reaches and Elements
The spreadsheet lists the model reaches that were selected, and details the layout of elements.
The columns for width, depth, characteristic flow, velocity, and Leopold equation constants are
described by items 7 and 9.
6. Width and Depth Versus Drainage Area
The spreadsheet lists characteristic width, depth, and drainage area for those few reaches for
which data is available. The plots of width and depth versus drainage area were used to select
widths and depths for some reaches for which no data were available.
7. Width and Depth Determinations
The spreadsheet details the selection of widths and depths for the 26 model reaches. Some of the
data were obtained from field measurements and some by measuring stream widths on 1:24,000
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DRGs. Width to depth ratios were calculated for the available field data and used to estimate
some depths. The relationships of item 6 were also used to select widths and depths.

8. Flow Calibration
The spreadsheet was used to perform a preliminary flow calibration for the model using
upstream, tributary, and point source flows. Distributed flow was varied to obtain calibration. A
characteristic flow was calculated for each reach at the same point in each reach for which
widths and depths were estimated. The incremental flow is simply the distributed flow times the
reach length.

9. Reaches and Elements
The columns containing widths and depths were filled in using data from item 7 and the
characteristic flow from item 8. Velocity and the constants for the Leopold equations were then
calculated. The Leopold equation exponents suggested by Leopold for “ephemeral” and *158
streams” were used without change and the coefficients and depth constant were obiained by
calibration to the calibration run widths and depths. Where it was feit necessary to hold both
width and depth constant (most of the main channel of Bayou Plaquemine Brule and the lowest
reach of Bayou Blanc), the depth constant was set to the desired depth and the velocity exponent
was set to 1.

10. Model Output File and Charts
At this point the model input file was created and the model run. The mode! output confirmed
the preliminary flow calibration and plots of flow versus stream distance from mouth were
printed. The measured and estimated (calculated) flow were overlaid on the flow plots to
demonstrate calibration. '

3.3.2 Water Quality Calibration

The basic premise governing water quality calibration and projection is that the dominant oxygen
demanding load in the watershed at low flow is from an accumulation of benthic material washed into
the streams during periods of higher flow. This load is exerted as sediment oxygen demand and as
resuspension of material from the bottom. The QUALTX model can accommodate both a baseline SOD
and a steady state SOD from the settling of CBOD and NBOD. It is suspected that in most of the
Mermentau Basin the accumulation of benthic material is considerable and that the settling of BOD at
low flow as simulated by the model does not significantly alter the sediment oxygen demand. SOD was
therefore not tied to settling in the execution of this model.

1. UBOD Plots

a. The Church Point survey report did not include the calculation of ultimate BODs, so they
were recreated from lab data (samples 5-CP-1, 2, 7, 8, 13, 14, 19, 20, 25, 26, 31, and 32).
UCBOD:s were also calculated for Bayou Plaquemine Brule at Egan (samples AA02613 and
AA03085).

b. The initial DO for samples 31 and 32 was over saturation and the amount of oversaturation
was deducted from the suppressed and non-suppressed BOD data and the UBODs
recalculated as 31* and 32*. The recalculated UBODs were used in place of the onginal
UBOD:s.

c. [tappears that the nitrification suppressant failed in the running of suppressed BOD for
samples 5-CP-7 and 8, the Church Point POTW. The non-suppressed BOD results were
analyzed using GSBOD to obtain UBODs of 66.5 and 72.4.
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Church Point/Crowley/Rayne Model Rates and Concentrations

a. The spreadsheet gives modeling rates used in the Church Point, Crowley, and Rayne
wasteload allocations. The numbers are averages of the rates that coincide with each of the
BPB TMDL reaches. These rates were used as a starting point for calibration in the affected
reaches. ’

b. The POTW effluent and headwater BOD and DO concentrations used by the Church
Point/Crowley/Rayne models are also listed and are used in the Bayou Plaquemine Brule
TMDL.

Water Quality Model Input

The spreadsheet lists the input for calibration of the water quality model.

a. Advective dispersion )

QualTx uses the equation Dy = 18.53nuh™® for advective dispersion, where n is Mannings
“n”, uis the velocity in m/s, and h is the depth in m. In order to input dispersion rates of
the order of magnitude that we are accustomed to in Louisiana, artificially high values of
n must be input. The spreadsheet shows the values of n and the resulting dispersion rates
used for non-tidal reaches. Advective dispersion did not play a significant role in the
calibration.

b. Tidal dispersion

The tidal reaches are the bottom reach of Bayou Blanc and all of Bayou Plaquemine
Brule except reach 1. A tidal dispersion rate calculated for Bayou Queue de Tortue based
on a 1992 survey was used. That dispersion rate was calculated for a reach of Bayou
Queue de Tortue from RM 22.5 to 30.7. The midpoint of that reach is 31 miles from the
top of Lake Arthur and tidal dispersion in Bayou Plaquemine Brule was calibrated to the
same value at the same distance from Lake Arthur. Values for the other reaches were
obtained by interpolation with respect to stream distance from the top of the tidal portion
of the bayou where dispersion is zero.

¢. Lower boundary conditions

Lower boundary conditions were taken from the Mermentau River ambient monitoring
station at Mermentau for the months of July through October, 1989 — 1993. UNBOD
was calculated as TKN x 4.3 and UCBOD was estimated from TOC. A UCBOD/TOC
ratio of 0.6 was obtained from data from the 1993 Bayou Plaquemine Brule survey at
Crowley.

d. Reaeration rates

Except for those reaches where rates were measured, reaeration rates were calculated
using the Louisiana Equation.

e. Decay rates, settling rates, and SOD rates

Initial rates were taken from existing models for Bayou Plaquemine Brule at Church
Point and Crowley and Bayou Blanc at Rayne, and adjusted to calibrate to measured
values of CBOD, NBOD, and DO.

f. Incremental nonpoint (with flow)

A number of measurements of CBOD/NBOD/DO were made of ricefield runoff during
the Rayne survey. An average of these values was used to represent incremental
nonpoint water quality.

Lo e
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g. Chlorophyll
The modeling program can calculate algal preduction from values of chlorophyll a. In
two portions of the watershed where there was evidence of algal production (elevated pH
and DO near or in excess of saturation) values of chlorophyll a were input to simulate
that production. In one of those two cases a measured value of chlorophyll was available.
h. Nonpoint {(without flow)
Nonpoint CBOD and NBOD was added to calibrate the model. This loading is assumed
to represent the combined impact of resuspension of benthic material and other loading
entering the water column without an associated flow.
4, Calibration Data
The two spreadsheets titled Calibration Data” contain measured TKN, UCBOD, UNBOD, and
DO data from three intensive surveys, the ambient monitoring site at Estherwood, and an
assessment site at Egan. The model was calibrated to this data.
5. Model Output File and Charts
The model was calibrated to the data of item 4 as demonstrated by the accompanying charts.
The item 4 data actually used (Data as Input to Calibration Plots) is listed prior to the charts.

3.3.3 Fiow Projections

At low flow conditions the twelve reaches of Bayou Plaquemine Brule betow the City of Church
Point have virtually no surface slope and are influenced by wind tides in Lake Arthur. The
velocity in these reaches at calibration conditions ranged from .025 to .002 meters per second. It
is therefore expected that the width and depth of the bayou in these reaches will not change
between calibration and winter and summer low flow conditions. The equations that control
width and depth have been adjusted to reflect these conditions. The equations are:

h=cQ'+e v=aQ" w = Q/vh

To fix the width and depth, we set ¢ = 0, e = the depth, b = 1, and a = I/wh. The equations for
width and depth then become:

h=e w=Q/aQh=1/ae

The same relationship was used for the smail lake through which Bayou Blanc flows. The level
of this lake is controlled by a culvert at the sampling site below the lake.

The tributaries and Bayou Plaquemine Brule above Church Point are represented as free flowing
waterbodies with width and depth varying with flow. The value of e is the estimated depth of the
stream at zero flow, and d and b were set at the values obtained by Leopold for “ephemeral
streams” except for Bayou Wikoff for which d and b were set to Leopold’s exponents for 158
streams”. The coefficients a and ¢ were obtained by calibration.
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3.3.4 Water Quality Projections

1.

Reference Stream Nonpoint Loading

It is the purpose of the projections to produce wasteload allocations (WLAs) for point source

dischargers and percent reductions of anthropogenic loading (L As} for nonpoint sources. In

order to differentiate anthropogenic from background nonpoint some measure of background
loading is needed. Toward that end, the available calculated loading from the reference siream
program is listed.

Bayou Plaquemine Brule Calibration Benthic Loading

Also needed for the calculation of percent reduction of nonpoint is the calibration benthic

loading, calculated for each reach in this spreadsheet.

Headwater and Facility Projection Flows, Concentrations, and Loading

a. Facilities were input at expected flow plus a 20% allowance for growth and a margin of
safety (MOS). The headwater flows were input at 0.1 cfs for summer low flow conditions to
keep the model from crashing. A summer critical headwater flow of 0.1 cfs was used for all
headwaters except those with a zero drainage area.

b. Bayou Plaguemine Brule at the Church Point USGS Site 080102 (drainage area 48.2 mi?
124.84 km~) is correlated with Bayou des Cannes at the Eunice USGS Site 0801000
(drainage area = 131 miz) per "Low-Flow Characteristics of Louisiana Streams”, LA DOTD
Office of Public Works and DOI USGS p. 82. The Bayou des Cannes average monthly 7Q10
for December to February is: December 0.3 cfs, January 2.4 cfs, February 3.5 cfs, average
2.4 cfs. The December — February flow at Church Point is estimated to be 2.4 cfs x 48.2/131
= 0.88 cfs. The wintertime default 1.0 cfs was used for Bayou Plaquemine Brule at Church
Point as per the Louisiana Technical Procedures.

c. The model was then run to obtain summer and winter depths and velocities for the
recalculation of reaeration.

Reaeration data for Projections
The Louisiana equation was used to calculate reaeration for the summer and winter runs.
Summer Projection Benthic Loading

This spreadsheet calculates the percent reduction of summertime anthropogenic loading

corresponding to the input SOD and nonpoint NBOD and CBOD that allowed the criteria to be

met. All calculations were done at 20 °C so that the differing temperatures for calibration and
projection would not bias the results. The percent reduction of anthropogenic loading is defined
as [(calibration loading-background loading)-(projection loading-background
loading)/(calibration loading-background loading)]. By trial and error, the point source and
nonpoint source reductions needed to project that each reach would meet dissolved oxygen
criteria were determined. A nonpoint load reduction of about 50 percent in the tributaries and
the upper reaches of Bayou Plaquemine Brule and about 30 percent in the main channel of the

Bayou were needed to project that criteria would be met.

Winter Projection Benthic Loading

The above process was repeated for winter conditions using the same percent reduction of

nonpoint that was found to be needed in the summer.

Headwater and Facility Projection Flows, Concentrations, and Loading

The point source concentrations needed to meet DO criteria were entered in the spreadsheet and

point source and headwater loads were calculated.
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8. Lower Boundary Conditions
Lower boundary conditions were calculated from current data from the Mermentau River
ambient monitoring station at Mermentau for the winter (December — February) and summer
(March — November) months. UNBOD was calculated as TKN x 4.3 and UCBOD was
estimated from TOC. A UCBOD/TOC ratio of 0.6 was obtained from data from the 1993 Bayou
Plaquemine Brule survey at Crowley.

9. Model Output File and Charts
The model output and charts for summer and winter projections are provided. In addition, point
source concentrations were backed off by one level of treatment as defined by the Louisiana
Technical Procedures and additional runs made. Except where the point source concentrations
were already at secondary, the additional runs violate criteria in both summer and winter.

10. Benthic loading for Summer No-load Projection
The estimated natural background benthic loading for the summer no-load projection run is
listed. The calibration CBOD, NBOD. and SOD are reduced by the ratio of calibration benthic
load to natural background benthic load to get the no (man-made) load CBOD, NBOD, and
SOD, except that zero CBOD and NBOD were not allowed. Where the calibration CBOD or
NBOD were zero a small load was input and the SOD adjusted downward so that the sum of the
natural background CBOD, NBOD, and SOD equaled the total background benthic.

[ 1. Reaeration Data for Summer No-load Projections
The reaeration rates were recalculated at stream flow conditions with point source discharges
removed using the Louisiana equation.

12. Model output charts
Model output charts for the summer no-load projection are provided. The projected dissolved
oxygen is above 5.0 mg/l in the watershed except for a short lower reach of Bayou Blanc.

13. Summer and Winter TMDL Calculations
Land use in the Bayou Plaquemine Brule watershed is fairly homogeneous, comprising
principally rice farming, row crops, and pasture. TMDLs have therefore been calculated for the
entire watershed. The spreadsheet sums loading from headwaters, point sources, nonpoint not
associated with flow, and SOD.

3.3.5 Minimum Projection Dissolved Oxygen

Table 4 lists the minimum dissolved oxygen levels projected for each reach at summer and winter
critical conditions.

14
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Table 4. Minimum Dissolved Oxygen Levels

MINIMUM DISSOLVED OXYGEN LEVELS
SUMMER AND WINTER PROJECTIONS
REACH |ID CODE|  SUMMER PROJECTION WINTER PROJECTION
NUMBER
ELEMENT | CONCENTRATION | ELEMENT | CONCENTRATION
NUMBER (mg/L) NUMBER (mg/L)

1 PB [3-14 4.84 20 6.62
2 PB 71 430 21 6.39
3 PB 29 301 32-33 557
3 PB 94 430 g1 6.81
5 PB 102 331 102 730
3 PB [03 3.27 104 6.95
7 AG 105 3.04 [05 5.22
8 AB 140 3.39 140 6.96
9 PB 142 335 142 6.85
10 SG 145 3.74 145 823
[l SB 135-157 3.20 71-177 771
W BW 204 3.72 204 730
i3 PB 207 315 208 6.19
14 CG 210 3.3 309 535
i PB 228 335 347 389
16 PB 255 362 355 5.00
17 BB 311 339 287 6.85
g BB 315 3.71 315 749
19 BB 317 3.66 319- 320 7.44
70 BB 321 3.73 373 6.62
71 BB 386 3.12 387 5.6
57) PB 390 371 393 5.42
73 CT 401 3.03 404 547
24 PB 305 3.74 432 5.20
75 PB 436-437 3.54 435 5.03
26 PB 439 3.66 439 532
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3.3.6 Sensitivity Analysis
Sensitivity analysis was performed for the summer critical projection, with the following results:

Table 5. Summer Projection Sensitivity’Analysis

Variation of parameter
-30%or2°C | +30% or 2°C
Parameter Percent change in minimum DO
Reaeration -514 +31.6
Depth -32.1 +16.5
SOD +232 -24.]
Temperature +16.9 -14.4
Ka +6.1 -5
Kn +5.0 -4.2

Since reaeration and SOD are both sensitive to depth, we can say that the three most sensitive
parameters are depth related. It is especially important, therefore, that stream hydrologic data be
reasonably good. Data from the sensitivity runs may be found in the Bayou Plaquemine Brule summer
projection sensitivity spreadsheet.

4. TMDLs and Allocations

Land use in the Bavou Plaquemine Brule watershed is fairly homogeneous, comprising principally rice
farming. row crops, and pasture. TMDLs have therefore been calculated for the entire watershed. Table
6 lists the WLAs and LAs as total BOD and gives the percent reduction of man-made nonpoint loading
that is required.. Non-point loading is the sum of UCBOD, UNBOD, and SOD. Table 7 lists the
specific point source allocations in mg/l.

Table 6. Total Maximum Daily Loads

Summer Season (Mar — Nov) TMDLs
UCBOD (Ibs/day) UNBOD (Ibs/day) MOS (lbs/day) Total (Ibsfday) % of Total
574

Church Point POTW 153 527 263

Atwood Acres STP 838 B3 43 21.4

Acadian Fine Foods STP 9.6 9.0 4.7 233

North Rayne POTW 13.2 12.4 6.4 320

Crowley High School POTW 4.6 43 22 11.1

Crowley POTW 237 443 170 850

Rayne POTW 288 269 139 696

Estherwood POTW 7.7 14.4 55 27.6

Total point source allocations (WLA} 722 818 385 1,924 2.1
UCBOD (lbs/day} UNBOD (Ibs/day) SOD (Ib/day) Total (Ibs/day}

Nonpoint Load 9.949 6,167 3.099 19.216

Headwater Load 53 34 87

Load Allocation (LA) 10.002 6.201 3.099 19,303 909

Percent Reduction of man-made nonpoint 50

Nonpeint source margin of safety (MOS) 0

Total maximum daily lead (TMDL) : 21,227 100
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Winter Season (Dec — Feb) TMDLs

UCBOD (lbs/day) UNBOD (Ibs/day) MOS (Ibs/dav) Total {Ibs/day) % of Total
Church Point POTW 307 287 148 742
Atwood Acres STP 265 248 128 64.2
Acadian Fine Foods STP 14.5 13.5 70 349
North Rayne POTW 19.8, 18.5 96 430
Crowley High School POTW 138 129 6.7 334
Crowley POTW 474 443 229 1.146
Rayne POTW 288 269 139 6%6
Estherwood POTW 231 216 11.2 339
Total point source allocations (WLA) 1.166 1.090 564 2.820 13.1
UCBOD (ibs/day} UNBOD (lbs/day) SOD {Ib/day) Total (Ibsiday)
Nonpoint Load 9978 6.194 1,661 17.832
Headwater Load 330 339 869
Load Allocation (LA) 10,508 6,333 1.661 18.701 86.9
Percent Reduction of man-made nonpoint 50
Nonpoint source margin of safety (MOS) 0
21521 100

Total maximum daily load {TMDL)

Table 7. Point Source Allocations

Permit limitations (CBODs/NH;-N/DO)

Projected limits (CBODy/NH,-

Facility Flow (mgd) Summer
Church Point POTW 0.80 102/6
Atwood Acres STP 046 20/-/-
Acadian Fine Foods STP 025 20/-/-
North Rayne POTW .020 20/-/-
Crowley High School POTW .034 30/f-
Crowley POTW 247 57215
Rayne POTW 1.50 10/-/-
Estherwood POTW .080 10/-/-

4.1 TMDL Calculations

Winter
10/10/6

Summer
10/2/5
10/5/5

20/10/2
2001042
10/5/5
5/5/5
10/5/5
10/10/2

Winter
20/10/6
30/15/6
3071542
30/1572
30/15/6

10/5/6

[0/5/6

30/152

An outline of the TMDL calculations is provided to assist in understanding the calculations in the

Appendices.

e The natural background benthic loading was estimated from reference stream NBOD, CBOD, and

SOD data.

¢ The calibration anthropogenic (man-made) benthic loading was determined as follows:
e Calibration non-point CBOD and NBOD (resuspension), and SOD were summed for each reach

as gm/m’d to get the total calibration benthic loading.

e The natural background benthic loading was subtracted from the total calibration benthic loading

1o get the total anthropogenic (man-made) calibration benthic loading.

e Projection runs were made with:

e Point sources represented at 125% of design flow (based on Departme

criteria) to provide an explicit 20% margin of safety for point source loading.
o Headwater flows at seasonal 7Q10 or 0.1(summer)/1.0(winter) cfs, whichever was greater.

o Headwater concentrations of CBOD, NBOD, and DO at calibration levels.

nt of Health design

e For each reach, the non-point CBOD and NBOD (resuspension), SOD, and point source limitations
were adjusted to bring the projected in-stream dissolved oxygen in compliance with criteria. No
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additional explicit margin of safety was employed for non-point loading. The loading capacity and

percent reduction of non-point were calculated as follows:

o The total projection benthic loading at 20°C was calculated as the sum of projection NBOD,
CBOD, and SOD expressed as gm/m’d.

e The natural background benthic loading was subtracted from the total projection benthic loading
to get the total anthropogenic (man-made) projection benthic loading.

e The total anthropogenic projection benthic loading was subtracted from the total calibration
anthropogenic benthic loading and that number divided by the total calibration anthropogenic
benthic loading to obtain the percent reduction of non-point loading needed to achieve the in-
stream dissolved oxygen criteria.

o The total projection benthic loading for each reach was calculated as follows:

e The projection SOD at 20°C was adjusted to stream critical temperature.
s The projection CBOD, NBOD, and SOD were summed to get the total benthic loading at
stream temperature critical in 1b/d for each reach.
e The total stream loading capacity at stream critical temperature was calculated as the sum of:

e Headwater CBOD and NBOD loading in Ib/d.

¢ Projection benthic loading for all reaches of the stream in lb/d.

¢ Total point source CBOD and NBOD loading in Ib/d.

e The facility margin of safety.

The TMDL for the Bayou Plaquemine Brule watershed was set equal to the total stream loading
capacity.

5. Conclusions

A TMDL for dissolved oxygen has been developed for the Bayou Plaquemine Brule Watershed based
on hydrologic and water quality data available as of March, 1999. It is projected that compliance with
the existing dissolved oxygen criteria of 3.0 mg/l will require a 50 percent reduction of man-made
nonpoint loading in the watershed and more stringent limitations for three point source dischargers.
Several dischargers are projected to require slightly less stringent limitations. The current permit
limitations and projected levels of treatment are:

Permit limitations (BODs/NH;-N/DQ)  Projected limits (BODs/NH;-N/DQ)

Faciliry Flow {(mgd) Summer Winter Summer Winter
Church Point POTW 0.80 10/2/6 10/10/6 1072/5 20/10/6
Atwood Acres STP 046 20/-/- --- 10/5/5 30/%5/6
Acadian Fine Foods STP .025 20/-/- - 20/1072 50/15/2
North Rayne POTW 020 20/-1- - 20/1072 30/1572
Crowley High School POTW 034 30/-/- --- 10/5/5 30/15/6
Crowley POTW 2.47 5/2/5 10/2/5 5/5/5 10/5/6
Rayne POTW 1.50 1 0/-/- - 10/5/5 10/5/6
Estherwood POTW .080 10/-1- -- 10/10/2 31572
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LDEQ will work with other agencies such as local Soil Conservation Districts to implement agricultural
best management practices in the watershed through the 319 programs. LDEQ will also continue to
monitor the waters to determine whether standards are being attained.

In accordance with Section 106 of the federal Clean Water Act and under the authority of the Louisiana
Environmental Quality Act, the LDEQ has established a comprehensive program for monitoring the
quality of the state’s surface waters. The LDEQ Surveillance Section collects surface water samples at
various locations, utilizing appropriate sampling methods and procedures for ensuring the quality of the
data collected. The objectives of the surface water monitoring program are to determine the quality of
the state’s surface waters, to develop a long-term data base for water quality trend analysis, and to
monitor the effectiveness of pollution controls. The data obtained through the surface water monitoring
program is used to develop the state’s biennial 305(b) report (Water Quality Inventory) and the 303(d)
list of impaired waters. This information is also utilized in establishing priorities for the LDEQ
nonpoint source program.

The LDEQ has implemented a watershed approach to surface water quality monitoring. Through this
approach, the entire state is sampled over a five-year cycle with two targeted basins sampled each year.
Long-term trend monitoring sites at various locations on the larger rivers and Lake Pontchartrain are
sampled throughout the five-year cycle. Sampling is conducted on a monthly basis or more frequently if
necessary to vield at least 12 samples per site each year. Sampling sites are located where they are
considered to be representative of the waterbody. Under the current monitoring schedule, targeted
basins follow the TMDL priorities. In this manner, the first TMDLs will have been implemented by the
time the first priority basins will be monitored again in the second five-year cycle. This will allow the
LDEQ to determine whether there has been any improvement in water quality following implementation
of the TMDLs. As the monitoring results are evaluated at the end of each year, waterbodies may be
added to or removed from the 303(d) list. The sampling schedule for the first five-year cycle is shown
below.

1998 - Mermentau and Vermilion-Teche River Basins
1999 - Calcasieu and Quachita River Basins

2000 - Baraiaria and Terrebonne Basins

2001 - Lake Pontchartrain Basin and Pearl River Basin
2002 - Red and Sabine River Basins

The Atchafalaya and Mississippi Rivers will be sampled continuously. The Mermentau and Vermilion-
Teche Basins will be sampled again in 2003.
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APPENDIX A - MODEL SCHEMATIC

Vector.doc - Bayou Plaquemine Brule Vector Diagram
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APPENDIX B - HYDROLOGIC CALIBRATION

Bpbdas.xls - Drainage Areas for the Bayou Plaquemine Project
AvsQ.xls - Drainage Area versus Flow
AvsQ.xls - Net Q vs A including Bayou Blanc at Highway 13
WshedQs.xls - Drainage Areas and Discharges
Reachl3.xls - Reaches and Elements
W&DvsA xls - Width and Depth versus Drainage Area
W&DvsA xls/CombW-DA - Width vs Drainage Area for Sites on Bayou Plaquemine Brule and Bayou Blanc
W&DvsA xIs/CombD-DA - Depth vs Drainage Area for Sites on Bayou Plaquemine Brule and Bayou Blanc
W&D .xls - Width and Depth Determinations
FlowCal2.xls - Flow Calibration
AG_Qcal.xls - Atwood Gully/Atwood bayou Flow Calibration
SG_Qcal.xls - Sills Gully/Sills Bayou/Bayou Wikoff Flow Calibration
CHG_Qcal.xls - Crowley High Gully Flow Calibration
BB_Qcal.xls - Bayou Blanc Flow calibration
NCT_Qcal.xls - North Coulee Trief Flow Calibration



Drainage Areas for the Bayou Plaquemine Brule Project

. Drainage

Waterbody Location Area (kmz)
West Fork Bayou Plaquemine Brule (@ mouth) 5.23
Bayou Plaquemine Brule (@ Church Point POTW) (by interpolation) 11547
Bayou Plaguemine Brule (@ mouth of Hazelwood Gully) 212.9]
Bayou Plaquemine Brule (@ mouth of Bideman Gully) 255.17
Bayou Plaquemine Brule (@ Hwy 367, point of Q/cross section) 257.51
Bayou Plaquemine Brule (@ the mouth of Cole Gully) (by interpolation) 341.87
Bayou Plaquemine Brule (@ the mouth of Long Point Gully) 424.27
Bayou Plagquemine Brule (@ the mouth of Atwood Bayou) (by interpolation) 431.77
Bayou Plaquemine Brule (@ mouth of Bayou Wikoff) 654.31
Bayou Plaguemine Brule @ the mouth of Crowley High Gully 675.08
Bayou Plaguemine Brule (upstream of Crowley POTW) km2 (by interpolation) 707.27
Bayou Plaquemine Brule ({@) mouth of Roller Canal) (by interpolation) 711.02
Bayou Plaquemine Brule (above Bayou Blanc) (by interpolation) 75281
Bayou Plaquemine Brule (below Bayou Blanc) (by interpolation) 844 84
Bayou Plaquemine Brule (@ mouth of N. Coulee Trief) (by interpolation) 847.51
Bayou Plaquemine Brule (@ RKM 12.0) (by interpolation) 884.67
Bayou Plagquemine Brule (@ mouth of Bayou Jonas) (by interpolation) 919.25
Bayou Plaquemine Brule (@ mouth) 966.25
Hazelwood Gully (@ mouth) 34.89
Bideman Gully (@ mouth) 21.47
Cole Gully (@ lat 30 18 Ol longitude 92 20 15) 56.46
Cole Gully (@ mouth of Prather Gully) 56.15
Cole Gully (@ mouth of Gumpoint Gully) 42.63
Cole Gully (@ mouth) 58.02
Gumpoint Gully (@ mouth) 11.97
Gumpoint Gully (@ point of Q/cross section measurement) 8.02
Prather Gully (@ mouth) 12.76
Prather Gully (@ Hwy 367, point of Q/cross section measurement) 10.04
Long Point Gully (@ mouth) 86.35
Long Point Guily (@ point of Q/cross section measurement) 79.85




Atwood Acres receiving ditch

ol

Atwood Bayou (upstream of receiving ditch/unnamed trib. Confluence) 1.65
Atwood Bayou (@ mouth) 4.59
Sills Gully (upstream of Acadian Fine Foods discharge) 29.17
Sills Gully (@ mouth) 38.73
Sills Gully (@ mouth) 30.34
Sills Bayou {above Sills Gully) 4.64
Sills Bayou (upstream of N. Rayne POTW Sills Subd.) 35.1
Sills Bayou ({@ mouth) 38.73
Bayou Wikoff (above Sills Bayou) 148.07
Bayou Wikoff (@ point of Q/cross section measurement on parish road bridge) 202.31
Bayou Wikoff {@ mouth) 219.48
Crowley High Gully (upstream of Crowley High School) 0
Crowley High Gully (@ mouth) 0.85
Bayou Blanc (upstream of the City of Rayne POTW) 1.83
Bayou Blanc (@ top of Bayou Blanc Lake) 4.27
Bayou Blanc (@ Site 8 on parish road bridge) 41.83
Bayou Blanc (@ Hwy 13 bridge) 47.83
Bayou Blanc (@ mouth) 91.58
N. Coulee Trief (upstream of the Village of Estherwood POTW) 17.37
N. Coulee Trief (@ mouth} 18.87
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BAYOU PLAQUEMINE BRULE WATERSHED
Drainage Areas and Discharges

Drainage  Drainage Discharge- Point Source Calibration Discharges in cms Discharge-with
Location RK area area without point Church Atwood Acadian North Crowley Crowley Rayne Esther-  point sources
(miles?)  (kilimeters?) sources (cms) Point* Acres Foods Rayne High POTW* POTW* wood (cms)
Model input (measured Q):
Gumpoeint Gully 8.02 0.00071
Prather Gully 10.04 0.00212
Coles Gully above Gumpoint and Prather 38.90 0.07018
Coles Gully below Gumpoint and Prather 56.96 0.07301
Long Point Gully 79.85 0.05207 .
Bayou Plaquemine Brule above Church Point 115.47 0.03113
Bayou Blanc above Rayne 1.83 0.01814
Model input (calculated Q).
Junction of Bayou Plaquemine Brule and West Fork 82.96 12.79 33.13 0.01752
Hazelwood Gully at mouth 13.47 34.89 0.01846
Coles Gully at mouth 21.80 56.46 0.02987
Long Point Gully at mouth 33.34 86.35 0.04568
Headwaters of Atwood Gully 0.00 0.00000
Headwaters of Atwood Bayou 1.65 0.00087
Headwaters of Sills Gully 29.17 0.01543
Headwaters of Sills bayou 4.64 0.00245
Bayou Wikoff above Sills Bayou . 148.07 0.07833
Crowley High Gully above Crowley High School 0.00 0.00000
Headwaters of Bayou Blanc 1.83 0.00097
Headwaters of North Coulee Trief 17.37 0.00919
Bayou Jonas at mouth 33.88 87.75 0.04642
Mode! calibration ( Q)
Bayou Plaguemine Brule @ hwy 367 45.01 257.51 0.12565
Bayou Wikoff 5.67 202.31 0.15424
Bayou Blanc at top of lake 23.20 419 0.09081
Bayou Blanc at bottom of lake 22.30 519 0.09959
Bayou Blanc at hwy 720 17.12 19.55 0.10270
Model calibration (calculated Q):
Bayou Wikoff at mouth 0.00 84.74 219.48 0.11610 0.00044  0.00346 0.12000
Bayou Blanc at mouth = 0.00 35.36 91.58 0.04845 0.05663 0.10508
Crowley High Gully at mouth 0.85 0.00045 0.00105 0.00150
Atwood Bayou at mouth 459 0.00243 0.000569 0.00300
Sills Bayou at mouth 38.73 0.02049 0.00044  0.00346 0.02439
N. Coulee Trief at mouth 18.87 0.00998 0.00377 0.01375
Bayou Plaquemine Brule at mouth of Hazelwood Gully 54.38 82.20 212.90 0.11262 0.03256 0.14518
Bayou Plaquemine Brule at mouth of Coles Gully 40.39
Bayou Plaquemine Brule at mouth of Long Point Gully 32.36 163.81 424.27 0.22444 0.03256 0.25700
Bayou Plaquemine Brule at mouth of Bayou Wikoff 30.29 252.63 654.31 0.34613 0.03256 0.000569 0.00044  0.00346 0.38316
Bayou Plaquemine Brule at mouth of Bayou Blanc 753.00 0.39834 0.03256 0.000569 0.00044 0.00346  0.00105 0.082119  0.05663 0.57517
Mouth of Bayou Plaguemine Brule 0.00 363.07 940.35 0.49745 0.03256 0.000569 0.00044 0.00346  0.00105 0.082119  0.05863  0.00377 0.67804

* Flows taken from WLA mode! calibration input.
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DEPTH IN METERS

DEPTH vs. DRAINAGE AREA FOR SITES ON BAYOU PLAQUEMINE BRULE AND BAYOU

BLANC
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Reach

12

10

1

23

Notes:

Water-
body
name
BPB
BPB
BPB
BPB
BPB
BPB
BPB
BPB
BPB
BPB
BPB
BPB
BPB
BPB

BB
BBL
BBL

BB

BB
BW

SG

SB
CHGi

AG

AB

NCT

Reach 18 & 19 depth is average of Rayne model output from top to bottom of lake.

Drainage area

(km®)

115.47
212.9

283.85
337.92
427.18
434.84
675.08
711.27
753.26
847.51
884.67
919.25
940.35

427

91.58
219.48
29.17
38.73
0.85
0.00
4.59

18.87

Width by field
measurement

(m)

39
39
41

34.3
40.2

39
46.7
46.7

54

104

BAYOU PLAQUEMINE BRULE
Width and Depth Determinations

Depth by field
measurement

(m)

0.25
0.25
+0.29

2.83
2.85

0.21
0.30
0.30
0.50

0.32

At RKm

reach avg
reach avg
45.0

reach avg
reach avg

5.7

Width from Width from
spotimages At RKm

DRGs
(m)

20.0

Reach 18 & 19 width adjusted to give lake volume equal to Rayne model.
Depth in Bayou Plagquemine Brule is width/14 except for reaches 2, 3, 15, and 16 where field data exists.
Depth in reach 21 of Bayou Blanc is width/14.
Drainage area of Atwood Gully (AG) was too small too be measured.
Width and depth in Atwood Gully, Atwood Bayou, Sills Gully, Sills Bayou, Crowley High Gully, and North Coulee Trief were set in accordance with the
relation derived from the width and depth versus drainage area plots.

(m)

16.2

Selected Selected

width
(m)
55
74
74
12.0
29.0
30.0
26.0
35.0
343
402
50.0
48.0
63.0
52.0

43
38
38
39

4.0

depth
(m)
0.32
0.44
0.44
0.86
2.07

021
0.30
0.30
1.43
032
024
025
0.22
021
022

0.23

Width to

Calculated

depth ratio  depth (m)

16.8
15.8
14.2

12.1
141

325

03

Basis for selection

Width and depth determined by W & D vs. DA egs.
Width and depth determined by W & D vs. DA eqgs.
Width and depth determined by W & D vs. DA eqgs.
Width from DRG & Depth by w/d ratio

Width from DRG & Depth by w/d ratio

Width from DRG & Depth by w/d ratio

Width from DRG & Depth by w/d ratio

Width from DRG & Depth by w/d ratio

Field data

Field data

Width from DRG & Depth by w/d ratio

Width from DRG & Depth by w/d ratio

Width from DRG & Depth by w/d ratio

Width from DRG & Depth by w/d ratio

Field data

Depth from field data & width fo calibrate TOT
Depth from field data & width to calibrate TOT
Field data

Width from DRG & Depth by w/d ratio

Field data

Width and depth from A vs. W and A vs. D plots
Width and depth from A vs. W and A vs. D plots
Width and depth from A vs. W and A vs. D plots
Width and depth from A vs. W and A vs. D plots
Width and depth from A vs. W and A vs. D plots

Width and depth from A vs. W and A vs. D plots



Reach No. Stream

0 BPB
1 BPB
2 BPB
3 BPB
4 BPB
5 BPB
6 BPB
7 AG
8 AB
9 BPB
10 SG
1 SB
12 BW
12 BW
13 BPB
14 CHG
15 BPB
16 BPB
17 BB
18 8B
19 BB
20 BB
21 BB
22 BPB
23 NCT
24 BPB
25 BPB
26 BPB

Upstrearn
flow
(cms})

0.01752
0.03160
0.06856
0.06878
0.10022
0.1454¢9
0.19997
0.0000C
0.00087
0.20321
0.01543
0.00245
0.07833
0.078323
0.41587
0.0000C
0.4174¢
0.49961
0.01814
0.09227
0.09227
0.09677
0.10017
0.60753
0.0091¢9
0.6208¢9
0.6208¢
0.66731

Point
sources
(cms)

0.00000
0.03256
0.00000
0.00000
0.00000
0.00000
0.00000
0.00057
0.00000
0.00000
0.00044
0.00346
0.00000
0.00000
0.00000
0.00105
0.08212
0.00000
0.05663
0.00000
0.00000
0.00000
0.00000
0.00000
0.00377
0.00000
0.00000
0.00000

Tributaries

(cms)

0.00000
0.00000
0.00000
0.01846
0.02987
0.04568
0.00324
0.00000
0.00067
0.21266
0.00000
0.01607
0.02433
0.02433
0.00162

- 0.00000

0.00000
0.10792
0.00000
0.00000
0.00000
0.00000
0.00000
0.01336
0.00000
0.00000
0.04642
0.00000

Reach
length
(Km)

BAYOU PLAQUEMINE BRULE
Flow Calibration

Distributed  Downstream

flow

(cms/Km)

0.0011
0.0011
0.0011
0.0011
0.0011
0.0011
0.0000
0.0005
0.0005
0.0000
0.0005
0.0005
0.0100
0.0100
0.0000
0.0003
0.0000
0.0000
0.0070
0.0090
0.0090
0.0005
0.0005
0.0000
0.0004
0.0000
0.0000
0.0000

* The characteristic flow is the flow one element abcve the bottom of the reach .
Note: Bold itallic print denotes measured calibration data as opposed to calculated calibration data.

flow
(cms)

0.0316
0.06856
0.06878
0.10022
0.14549
0.19997
0.20321
0.00067
0.00324
0.41587
0.01607
0.02433
0.21266
0.21266
0.41749
0.00162
0.49961
0.60753
0.09227
0.09587
0.09677
0.10017
0.10792
0.62089
0.01336
0.62089
0.66731
0.66731

Calibration Location

BPB @ RK 66.72
BPB @ RK 54.20

BPB @ RK 45.0
BPB @ RK 32.20

AB @ mouth
BPB @ RK 30.20
SB @ mouth
BW @ RK 5.67
BW @ mouth
CHG @ mouth

BPB @ RK 15.2
BB @ top of lake

BB @ bottom of lake
BB @ hwy 720 (RK 17.12)
BB @ mouth

NCT @ mouth

BPB @ BdC

Model flow

(cms)

0.036
0.100

0.110
0.200

0.0032
0.416
0.024
0.156
0.213

0.0016

0.608
0.092

0.097
0.099
0.108

0.013

0.667

Calibration
flow
{cms)

0.031
0.145

0.126
0.257

0.0030
0.383
0.024
0.154
0.120

0.0015

0.575
0.0917

0.100
0.103
0.105

0.014

0.678

Characteristic
flow*
{cms)

0.03600
0.06878
0.08176
0.11562
0.15429
0.19997
0.00067
0.00324
0.20321
0.01607
0.02433
0.21266
0.21266
0.41587
0.00162
0.49961
0.49961
0.09227
0.08587
0.09677
0.10017
0.10792
0.60753
0.01336
0.62089
0.62089
0.66731

Incremental.

flow
(cms)

0.0044
0.0002
0.0130
0.0154
0.0088
0.0000
0.0001
0.0017
0.0000
0.0002
0.0024
0.1100
0.1100
0.0000
0.0006
0.0000
0.0000
0.0175
0.0036
0.0045
0.0034
0.0078
0.0000
0.0004
0.0000
0.0000
0.0000
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Bavou Plaguemnine Brule Watershed TMDL

Subsegment 0502

W.C. Berger. Jr.. ). Carney, R.K.Duerr

Originated: March 26. 1999

Revised: July 38, 1999, February 9. 2000, May 8. 2000 / RKD

APPENDIX C - WATER QUALITY CALIBRATION

BODPIlots.doc - BOD Analysis for Church Point: 5-CP-1
BODPlots.doc - BOD Analysis for Church Point: 5-CP-2
BODPIlots.doc - BOD Analysis for Charch Point: 5-CP-7
BODPlots.doc - BOD Analysis for Church Point: 5-CP-8
BODPIots.doc - BOD Analysis for Church Point: 5-CP-13
BODPIlots.doc - BOD Analysis for Church Point: 5-CP-14
BODPIlots.doc - BOD Analysis for Church Point: 5-CP-19
BODPIots.doc - BOD Analysis for Church Point: 5-CP-20
BODPlots.doc - BOD Analysis for Church Point: 5-CP-25
BODPlots.doc - BOD Analysis for Church Point: 5-CP-26
BODPlots.doc - BOD Analysis for Church Point: 5-CP-31
BODPIlots.doc - BOD Analysis for Church Point: 5-CP-32
BODPIlots.doc - BOD Analysis for Church Point: 5-CP-31*
BODPIlots.doc - BOD Analysis for Church Point: 5-CP-32*
CP_BODs.doc - Church Point nonsuppressed BODs
BODPIots.doc - BOD Analysis for Bayou Plaquemine Brule near Egan: AA02613 T-650
BODPIots.doc - BOD Analysis for Bayou Plaquemine Brule near Egan: AA03085 T-650
WQ Data2.xls - Rates and Concentrations from Prior Models and DMRs
WQ_In3.xls - Model Water Quality Input
CalData.xls - Bayou Plaquemine Brule Calibration Data
Model Output:
Calbtxt.doc - Word file from which the Qual-Txn text output file was printed
CalData.doc - Data as Input to Calibration Plots
Calbplt.doc - Word file from which 9 plots were printed
BPB @ Church Pt Rch 1-3
Bayou Blanc Rchs 17-21
BPB Rchs 1-26 _
Calaplt.doc - Word file from which 12 plots were printed
Atwood Rchs 7-8
Sills/Wikoff Rchs 10-12
Crowley High Rch 14
N. Coulee Trief Rch 23



BOD Analysis of the for:

CHURCH POINT
Sample/Site# =  CP-02 {5-CP-1) ,
Measured | [calculated: BOD=UBOD[1-e™"""]
NBOD Total BOD
Days |[[Total BOD| (note1) | CBOD | (NBOD+CBOD) NBOD CBOD
1 49 3.27 3.00] 1.98 0.36 1.63
5 8.3 2.64 4.80| 6.42 0.75 5.66
11 83 0.35 8.40| 8.75 0.79 7.95
15 9 0.51 8.40[ 9.29 0.80 8.49
20 9 0.23 8.80| 9.57 0.80 8.77
28 9 0.10 9.70 0.80 8.90
40 9 0.07 973 0.80 8.93
48 9.3 0.37 9.73 0.80 8.93
60 9.8 0.87 9.73 0.80 8.93
UBOD 0.80 8.93
K 0.60 0.20
Lag 0.00 0.00
RMSE/UBOD S )
(note 2) 467.96% 18.87%
, CP-02 (5-CP-1)
; , .
¢ Obs NBOD ! ! | \
s 5 NBOD ' ' : ' :
w0l M OOBSCBOD . ol ‘_:\ __________
= = = Calc CBOD ;
O
I P L I - .
; : | :
SRR e b R L LR E R LR
1 | ' 1
. . E e -
6 o L !
20 30 pays 40 50 60 70

Note 1 - Measured NBOD is calculated by subtracting the calc. CBOD from the Measured Total BOD.

Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.




BOD Analysis of the for:

CHURCH POINT
Sample/Site# =  CP-02 (5-CP-2) L
Measured Calculated: BOD=UBOD[1-¢ ™91}
NBOD Total BOD
Days |[|Total BOD| (note1) CBOD (NBOD+CBOD) NBOD CBOD
1 6.3 4.33 3.90] 2.55 0.58 1.97
5 10.7 4.13 6.30| 9.06 2.49 6.57
i1 10.7 1.84 7.00]| 13.29 4.42 8.86
15 15.7 6.37 10.20)| 14.61 5.28 9.33
20 15.7 6.15 10.20] 15.57 6.02 9.55
28 15.7 6.07 16.36 6.73 9.63
40 15.7 6.06 16.86 7.22 9.64
48 17.8 8.16 17.01 7.36 9.64
60 17.9 8.25 17.10 7.48 9.65
UBOD 7.52 9.65
K 0.08 0.23
Lag 0.00 0.00
[ RMSEJUBOD . R
(note 2) 69.97% 30.14%
CP-02 (5-CP-2)
20 ,
¢ ObsNBOD : I i
18} - - - e—Calc NBOD F ™~ TF T T T FrTTTTos O ittt O---------1

| . CalcCBO%l

M ObsCBOD :

10

30 pays 40

50 60 70

Note 1 - Measured NBQD is calculated by subtracting the calc.CBOD from the Measured Total BOD.
Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.



BOD Analysis of the for:

CHURCH POINT
Sample/Site # = STP (5-CP-7)
| Measured | [[calculated: BOD=UBOD[1-e™"""]
NBOD Total BOD
Days [Total BOD| (note1) CBOD {NBOD+CBOD} NBOD CBOD
1 6.1 2.32 6.30] 9.86 6.08 3.78
5 176 -1.41 14.30 24.04 5.02 19.01
11 49 11.18 37.50 41.30 3.48 37.82
15 61 12.89 53.50 50.58 2.47 48.11
20 62 3.09 56.10 60.15 1.24 58.91
28 62 -10.33 72.33 0.00 72.33
40 62 -24.00 86.00 0.00 86.00
48 66.5 -2563 9213 0.00 92.13
60 69.6 -28.78 98.38 0.00 98.38
uBOD -47.35 108.78
K 0.00 0.04
Lag 2517 0.10
RMSE/UBOD 0 o
{note 2) -103.34% 7.44%
STP (5-CP-7)
120 . . : .
(-3 Otlns NBOD - E : ! E ;
100 |. . _ |me———CalcNBOD' 't N L
M ObsCBOD' ! !
= = = Calc CBOD ! !
g0 --4 CaleBCD __ __ . : ,,,,,,,,,,,,,, == _: __________
O Obs BOD ' ’ !
1 o o
60 | ------om - < o . ©
B0 . o e
j o : ;
ol : A S - A R
—h—:
0 L3 1 1
10 20 30 40 50 80 7
| | L \ |
-20'-----------5 ---------- E; ---------- e
E | : * *
-40 ' Days -

Note 1 - Measured NBOD is calculated by subtracting the calc. CBOD from the Measured Total BOD.
Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.



BOD Analysis of the for:

CHURCH PQINT
Sample/Site# =  STP (5-CP-8)
Measured | [calculated: BOD,=UBOD[1-e™ 1
NBOD || Total BOD
Days |[Total BOD| (notet) CBOD (NBOD+CBOD) NBOD CBOD
1 3 6.00 9.30]| 6.88 6.88 0.00
5 15.2 4.31 11.30| 16.25 5.37 10.89
11 48 5.82 39.60|| 45.58 3.40 42,18
15 59.4 4.40 58.60|f 57.27 227 55.00
20 64 -1.43 64.00 66.46 1.03 65.43
28 66 -8.52 74.52 0.00 74.52
40 67.6] -12.29 79.89 0.00 79.89
48 75 6.23 81.23 0.00 81.23
60 75 -7.02 82.02 0.00 82.02
UBOD -6.92 82.38
K 0.03 0.10
Lag 24.76 3.52
— RMSE/UBOD
(note 2) -262.56% 12.64%
STP (5-CP-8)
100 - - ;
© ObsNBOD |
21 NBOD | ; :
go - W oObsCBOD . —————
| = = = CalcCBOD! ’ o . o
i ' Calc BOD ! X '
! O ObsBOD | o' ° !

Note 1 - Measured NBOD is calculated by subtracting the calc.CBOD from the Measured Total BOD.
Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.



BOD Analysis of the for:

CHURCH POINT
Sample/Site# =  CP-03 (5-CP-13)
| Measured | [calculated: BOD=UBOD[1-2™ "
NBOD Total BOD
Days |[Total BOD| (note1) CcBOD (NBOD+CBOD) NBOD CBOD
1 3.2 1.04 3.30]f 2.16 0.00 2.186
5 10.2 1.62 8.10]| 10.64 2.06 8.58
11 21 7.12 13.60]| 20.77 6.89 13.88
15 25.8 10.02 16.40|| 24.22 8.44 15.78
20 26 8.84 16.90] 26.64 9.48 17.16
28 26.8 8.62 28.34 10.16 18.18
40 27.2 8.54 29.08 10.42 18.66
48 296 10.85 29.21 10.46 18.756
60 31.4 12.61 29.26 10.47 18.79
uBOoD 10.48 18.80
K 0.14 0.12
Lag 3.48 0.06
RMSE/UBOD . R
(note 2) 36.76% 7.65%
I
' CP-03 (5-CP-13)
35
| © Obs NBOD : ' ! !
m—C | NBOD : : : 0
30F--1 WM ObsCBOD:  ~ & T oToommemmmmm Q ~T-ToTooo-- i
I = = = Calc CBOD _ :
f ' Calc BOD ? !
251--- 0 ObsBOD o/ ------------oooooooooo- Lo R
20 J oo oo e I
n .- - - - - -I - - - - - - [ ]
o 1
H m : :
Bt T Fommm e -
3
0] ---- _____I ____________________ .___________: _____________________
P I < S Feee oo
0 : f .
: 0 10 20 30 Days 40 50 60 70

Note 1 - Measured NBOD is calculated by subtracting the calc.CBOD from the Measured Total BOD.
Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.



BOD Analysis of the for:

CHURCH POINT
Sample/Site# =  CP-03 (5-CP-14)
Measured Calculated: BOD=UBOD[1-e ™" "9}
NBOD Total BOD
Days |[Total BOD| (note1) CBOD (NBOD+CBOD) NBOD CBOD
1 36 1.46 3.30] 2.14 0.00 2.14
5 9.5 1.11 8.00|| 8.39 0.00 8.39
11 216 8.23 12.90}f 21.82 8.44 13.37
15 31.7 16.61 15.90)| 30.44 15.34 15.09
20 32.4 16.10 16.00| 32.97 16.67 16.30
28 33 15.84 34.00 16.84 17.16
40 33.3 15.77 34.37 16.85 17.53
48 35 17.41 34.44 16.85 17.59
60 35.5 17.88 34.47 16.85 17.62
UBOD 16.85 17.63
K 0.43 0.13
Lag 9.39 0.00
T RMSE/UBOD R -
(note 2) 17.68% 8.92%
CP-03 (5-CP-14)
40
| & ObsNBOD : :
g5 |  we—CacNBOD . . Ol o ______
BN Obs CBOD | r o : _
= = = Calc CBOQ)_ ; : ! ' :
e CalcBOD /1 - - L. U _______ cooo o]

O ObsBOD

10

30 pays 40

60

70

Note 1 - Measured NBOD is calculated by subtracting the calc.CBOD from the Measured Total BOD.
Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.




BOD Analysis of the for:

CHURCH POINT
Sample/Site # = CP-04 (5-CP-19)
I Measured | [[cateulated: BOD=UBOD[1-e™""]
NBOD Total BOD
Days |[/Total BOD| (notet) CBOD || (NBOD+CBOD) NBOD CBOD
1 7.3 3.88 6.70] 5.10 1.68 3.42
5 16.8 453 10.70| 19.44 7.17 12.27
11 30.7 1297 17.70}| 30.37 12.65 17.73
15 356 16.46 19.70j 34.19 15.06 19.14
20 38.3 18.37 19.70 37.06 17.13 19.93
28 38.3 17.97 39.43 19.10 20.33
40 38.3 17.86 40.86 20.42 20.44
48 42 4 21.85 41.24 20.80 20.45
60 42 .4 21.95 41.50 21.05 20.45
uBoD 21.20 20.45
K 0.08 0.18
Lag 0.00 0.00
RMSEIUBOD 23.75% 18.00%
(note 2) e e
! |CP-04 (5-CP-19)
[ 45 . . : -
@ ObsNBOD ' o . ©

- - - | —C ol NBOD
M Obs CBOD
= = = (alc CBO[b

0 10 20 30 pays 40 50 60 70

Note 1 - Measured NBOD is calculated by subtracting the calc.CBOD from the Measured Total BOD.
Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.



BOD Analysis of the for:

CHURCH POINT
Sample/Site # = CP-04 (5-CP-20)
Measured Calculated: BOD=UBOD[1-e™"--o"]
NBOD Total BOD
Days [[Total BOD| (notet) CBOD {NBOD+CBOD) NBOD CBOD
1 56 242 8.10 3.18 0.00 3.18
5 12.5 0.52 10.40 11.98 0.00 11.98
11 245 6.24 17.10 23.91 5.64 18.26
15 29 8.82 21.40 30.24 10.06 20.18
20 367 15.30 21.40 35.65 14,26 21.40
28 421 19.95 40.95 18.80 2215
40 423 19.89 44 96 22.55 22.41
48 46.6 2415 46.33 23.88 22.45
60 48.5 26.04 47.45 24.98 22,486
UBOD 26.00 2247
K 0.06 0.15
Lag 7.00 0.00
RMSE/UBQD
(note 2) 16.63% 24.21%
|CP-04 (5-CP-20)
60 : :
¢ Obs NBOD I | ! ! l
, em——C: 3| NBOD : | :
 sol_.l w obsceoo| - el L
i - = = CalcCBOD| : o

Calc BOD -
O ObsBOD

0 10 20 30 pays 40 50 60

70

Note 1 - Measured NBOD is calculated by subtracting the calc. CBOD from the Measured Total BOD.
Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.




BOD Analysis of the for:

CHURCH POINT
Sample/Site # = CP-05 (5-CP-25)
Measured Calculated: BOD.=UBOD[1-e"ﬂ"‘“”]
NBOD Total BCD
Days [Total BOD| (note1) CBOD {NBOD+CBOD) NBOD CBOD
3 6.2 1.60 460 460 0.00 4.60
5 8.7 2.00 6.70 6.70 0.00 6.70
10 19.5 9.76 9.70 19.58 9.85 9.74
14 28.9 18.01 11.00)| 28.23 17.34 10.89
20 29.8 18.13 11.60) 30.03 18.35 11.67
31 30 17.93 30.46 18.40 12.07
40 30 17.87 30.62 18.40 12.13
49 30.7 18.56 30.54 18.40 12.14
60 31 18.86 30.54 18.40 12.14
UBOD 18.40 12.14
K 0.52 0.16
Lag 8.54 0.08
RWMSE/UBOD o o
{note 2) 15.16% 1.13%
5 CP-05 (5-CP-25)
35 - .
¢ Obs NBOD f !
e—C 31; NBOD o L :
04f--- g 0 - ------ O---------- oo -
{ M ObsCEROPT . . !
= = = CalcCBOD : |
Calc D 1 :
254+ ---4 o b e e e e e e e oo L e — - - A e e ]
o Obs BOD ;
20 - . P L
a . P - .
O ’ 1 .
@ : : :
|
40 50 60 70

Days

Note 1 - Measured NBOD is calculated by subtracting the cale.CBOD from the Measured Total BOD.

Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.



BOD Analysis of the for:

CHURCH POINT
Sample/Site # = CP-05 (5-CP-26)
Measured " Calculated: BOD=UBOD[1-e ™91
NBOD Total BOD
Days {|Total BOD| ({note1) CBOD (NBOD+CBOD) NBOD CBOD
3 6.6 2.13 480 4.47 0.00 4.47
5 9 247 6.30|| 6.53 0.00 6.53
10 22.1 12.40 9.60|| 22.32 12.62 9.70
14 35.4 24.39 11.10|| 34.63 23.62 11.01
20 36.4 24.41 12.00|) 36.69 2470 11.99
31 36.5 23.95 37.28 24.74 12.55
40 36.7 24.05 37.39 2474 12.65
49 37.3 24 62 37.42 24,74 12.68
60 386 2591 37.42 2474 12.69
UuBOD 2474 12.69
K 0.60 0.14
Lag 8.80 0.00
'~ RMSE/UBOD R ]
(note 2) 15.05% 3.37%
-CP-05 (5-CP-26)
45 - .
, © Obs NBOD l I : l f
0T mem—CalcNBOD [T T T T T C T o
M Obs CBOD o 5 ) - ;
3BL---{= = = CalcC s Smmme- o Ao R
| Calc B : : | : |
| O ObsBpD - ! ' ! [
1 30 - i U . e - - b ___________f __________ : ___________
¢
_ ““““
40 50 60 70

Days

Note 1 - Measured NBOD is calculated by subtracting the calc.CBOD from the Measured Total BOD.
Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.




BOD Analysis of the for:

CHURCH PQINT
Sample/Site # = CP-07 (5-CP-31)
Measured {[Calculated: BOD=UBOD[1-e™ ]
NBOD Total BOD
Days [{Total BOD| (notet) CBOD {NBOD+CBOD) NBOD CBOD
3 6.3 1.27 5.20 5.03 0.00 5.03
5 9 1.39 7.30)f 7.61 0.00 - 7.61
10 13.1 1.21 12.00|| 12.89 1.00 11.89
14 216 7.73 14.00" 22.25 8.38 13.87
20 27.6 12.08 15.40 27.19 11.68 15.51
31 28.8 12.15 29.20 12.55 16.65
40 28 12.08 28.52 12.60 16.92
49 29.6 12.58 29.62 12.61 17.01
60 30.6 13.65 28.65 12.61 17.05
UBOD 12.61 17.06
K 0.25 0.12
Lag 9.67 0.11
RMSE/UBOD
(note 2) 18.65% 2.39%
CP-07 (5-CP-31)
35 . . .
| | I | . I I
i ® ObsNBOD l I I I !
ol - ew—C i NBOD l ___________ 7777777777 o R °c
M ObsCBOD . | 4] e

]
= = = CalcCBOD |
] 1
Calc BOD I

0O ObsBOD

25 1

20

BOD

0 10 20 30 Days 40 S0 60 70

Note 1 - Measured NBOD is calculated by subtracting the calc.CBOD from the Measured Total BOD.
Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.



BOD Analysis of the for:

CHURCH POINT
Sample/Site # = CP-07 (5-CP-32) ]
Measured | [calculated: BOD=UBOD[1-e ™ o1 '
NBOD " Total BOD

Days |[|Total BOD| (notel) CBOD (NBOD-+CBOD) NBOD CBCD

3 43 1.16 3.40 3.14 0.00 314

5 6.8 2.00 5.20 4.80 0.00 4,80

10 115 3.67 7.10 11.63 3.80 7.83

14 20.3 10.86 9.60 19.70 10.26 9.44
20 23 12.03 11.10 24.12 13.15 10.97
31 259 13.60 26.21 13.91 12.30
40 26.3 13.57 26.69 13.96 12.73
49 271 14.18 26.88 13.96 12.92
60 28.1 15.09 26.97 13.96 13.01
uBsoD 13.96 13.07

K 0.25 0.09

Lag 8.74 0.00

[ RMSEJUBOD 0 o
(note 2) 20.95% 6.90%

CP-07 (5-CP-32)
30 . .
¢ Obs NBOD o o

- SR

| e—C 2l NBOD

M ObsCBOD
= = = Calc CBOD
Calc BOD

20

30

Days 40

50

€0

70

Note 1 - Measured NBOD is calculated by subtracting the calc.CBOD from the Measured Total BOD.
Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.




BOD Ana

lysis of the for:

Sample/Site # =

CP-07i(5-CP:31)*: -

Measured Calculated: BOD=UBOD[1-e ™ 9] |
NBOD Total BOD
Days |[Total BOD| (note1) CBOD (NBOD+CBOD) NBOD CBCD J
3 2.09 1.27 0.99 0.82 0.00 082 |
5 479 1.39 3.09| 3.40 0.00 3.40
10 8.89 1.21 7.79| 8.68 1.00 7.68
14 17.39 7.73 9.79]| 18.04 8.38 9.66
20 23.39 12.09 11.19|| 22,97 11.68 11.30
3 24.59 12.16 24 98 12.55 12.43
40 24,79 12.09 25.30 12.60 12.70
49 25.39 12.60 2540 12.60 12.79
60 26.39 13.57 25.43 12.60 12.82
‘UBOD :
|
CP-07 (5-CP-31)*
| a0 :
! & ObsNBOD. | E _ :
' emmmasmm 51 NBOD ° o
= = = CalcCBOD! ¢ : 5
Calc BOD
&1 N R
o : H
: L4
ietied il
L 2
10 |
s |
:
0 ; : : ;
0 10 20 30 pays 50 60

Note 1 - Measured NBOD is calculated by subtracting the calc.CBOD from the Measured Total BOD.
Note 2 - Square Root of the sum of the Standard Emors squared divided by the UBOD.



BOD Analysis of the for:

CHURCH POINT -

Sample/Site# = CP-07(5-CP-32)%: . ::
Measured Calculated: BOD=UBOD[1 o Hagl
NBOD Total BOD
Days {|Total BOD| (notel) CBOD (NBOD+CBOD) NBOD CBOD
3 0.22 0.22 0.00 0.00 0.00 .00
5 272 1.72 1.12 1.00 0.00 1.00
10 7.42 3.97 3.02 7.60 4.15 3.45
14 16.22 11.12 5.52 15.25 10.15 5.10
20 18.92 11.80 7.02 18.48 11.36 7.12
31 21.82 12.03 21.25 11.45 9.79
40 22.22 10.96 22.72 11.45 11.26
49 23.02 10.72 23.75 11.45 12.30
60 24,02 10.87 24.60 11.45 13.15
!
' CP-07 (5-CP-32)*
30 ' H
& ObsNBOD '
em—CalcNBOD! ; ; :

= = = Cale CBOD
Calc BOD
O OCbsBOD

=]
15
m ;
. - - ‘ --" -
- " , & -
0 T T T -
0 10 20 30 pays 4 50 50

Note 1 - Measured NBOD is calculated by subtracting the calc.CBOD from the Measured Total BOD.
Note 2 - Square Rool of the sum of the Standard Errors squared divided by the UBOD.
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BOD Analysisof thefor: =~ =
e Pl i g o L g0 g e

Sample/Site # = AA02613.7-650; i
Measured [calculated: BOD=UBOD[1-e ™"
NBOD Total BOD
Days |{Total BOD| (note1) CBOD (NBOD+CBOD) NBOD CBOD
2 0 -1.02 0.50 1.02 0.00 1.02
5 0 -2.20 2.30 2.20 0.00 220
10 0 -3.39 3.40 3.39 0.00 3.39
15 0 -4.01 3.90 6.89 2.88 4.01
20 0 -4.34 4,50 11.12 6.79 4.34
30 0 -4 .60 16.54 11.94 4,60
41 0 -4 67 19.75 15.07 4.67
50 0 -4 69 21.20 16.51 4.69
62 0 -4.70 22.27 17.58 470
UBOD 3
AA02613 T-650
25
© ObsNBOD': :
— Calc NBOD .
20 g - [ IR .;
B ObsCBOD |
= = = Calc CBOD | I
Calc BOD ’
51 o obsBOD

10 [ PR
=) :
o
@
5 R ETE IR T e e EEETETE R e e
0 - c o & o
¢ ° 10 20 30 40 50 &0
. .
o :
5 L . . ° ® . & L)
_10 H H H uays

Note 1 - Measured NBOD is calculated by subtracting the calc.CBOD from the Measured Total BOD.
Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.



Sample/Site # = :AAD3085.T:650 -+ ::

Measured Calculated: BOD,=UBOD[1-e™ %] |
NBOD Total BOD
Days |[[Total BOD| (note1)} CBOD | (NBOD+CBOD) NBOD CBOD
2 0 -1.30 1.00]| 1.30 0.00 1.30
5 0 -2.50 2.50] 2.50 0.00 2.50
10 0 -3.40 3.30|| 3.40 0.00 3.40
15 0 -3.74 3.60|| 571 1.98 3.74
20 0 -3.86 4.10 10.11 6.26 3.86
30 0 -3.92 16.05 12.13 3.92
41 0 -3.92 19.84 15.92 3.92
50 0 -3.92 2169 17.76 3.92
62 0 -3.92 2313 19.21 3.92
25
¢ Obs NBOD H
| em—Calc NBOD :
; N Obs CBOD s
! - = = Calc CBOD :
i Calc BOD

10 e e 2 e e i G
9 :
@
0 & é o é o
¢ o 10 b 30 a0 50 60
'S
° ° ° ® ° ° °
5 i -
.10 : . :

Note 1 - Measured NBOD is calculated by subtracting the calc.CBOD from the Measured Total BOD.
Note 2 - Square Root of the sum of the Standard Errors squared divided by the UBOD.
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Texas HNatural Hesource Conservation Commission
QUAL-TX moclel

Version 3.4 Updated December 1995

Qutput produced at 22:48 hours on 03/20/1999

55% DATA TYPE 1

CARD TYPIL

CNTROLO1
CHTROLOZ2
CHTRQLO3
CHTROLGCH
CHTROILOS
CHTROLOAS
CMTROLOYV
CHTROLNB
CHTROLGS
CHTROLLO
CNTROL11
CI''ROLL2
CHTROL12
CHTROL1 Y
CHTROLLS
ENDATAROL

4
o

% DATA

CARD PE

MODOPTO1
MODOPTO2
MODOPTOA
MODOPT 04
MODCOPTOS
MODOPTOE
MOBROPTO7
MODOPT(C3
MODGPTO9
MODOFT10
MODOPTLL
MODOPT] 2
ENDATAQZ

TES
TES
TES
TES
MO
NO
HO
HO
MO
TES
YES
Hno

vEg

HO
NO
NGO
HO
TES
TES
HO
NO
NO
NO
NO
YES

[(TITLES AND CONTRCI. CARDS] 545

CONTROL TITLES

BAYOU PLAQUEMINE BKULE WA
CRLIBRATION RUN

ECHOQ DATA IHPUT
INTERMEDIATLE SUMMARY
CAPSULE SUMMARY

FINAL RFPORT

LOANING SUMMARTY
SPECIAL REFORT

LTHE PRINTLR PLOT
GRAPIIICS CAPABLLITY
SEQUENTING CUTPUT
METRIC UNITS

OXTGEN DEPENDINT RATES
SENSITIVITY ANAIYSLE
OVERLAY PLOT

{MODEL QPTIONS) 55%
MODEL OPTIOMH

TEMPERATURE

SALINITY

CONSIRVATIVE MATERIAL | = CHIORIDES
COMSERVATIVE MATERIAL II - SULFATES
DISSOLVED OXTYGEN

BI1OCHEMICAL OXYGEN DEMAND - UCBOD
HNITROGEN

PHOSPHORUS

CHLOROPHYLL A

MACROPHYTES

COLIFORM

NONCONSERVATIVE MATERIAL - MNBOD

IN MG/L
IN MG/L

IN MG/L



$55 DATA TYPE 3 (PROGRAM CONSTANTS) $5

CARD TYPE DESCRIPTION OF COHSTRMT VALUE
PROGRAM MAXIMUM [TERATION LIMIT - 200.00000
PROGRAM PLOT CONTRGOL VALUE - 3.00000
PROGRMAM INTERMFEDIATE REPORT TTPE = 4.00000
PROGRAM I'THAL REPCRT TYPE - 1.00000
PRCGRAM BOD OXYGHN UPTAKE RATE - L.00000
PROGRAM HCM OXYGEMN UPTAKE RATI - 1.00000
PROGRAM INHIRTTIOH COMTROL VALUE = 2.00000
PROGRAM TIDE HEIGHT (METERS) = .07600
PROGRALM DISPERSI[ONH EQUATION = 1.00000
PROGRAM ALGARE OXYGELEN PROD = L 05000
PROGRAM OCEAN EXCHANGF. RATIOQ = 1.00000
ENDATAROZ

o

ur

45% DATA TYDPE 4 (TEMPERATURE CORREZTION CONUSTANTS FOR RATE COEIFICIENTS)

CARD TYPE RATE CODE THETA VALUE
TFIMP BENTHAL 1.06500
TEMP BoL SETT 1.00000
TEMP HCHM DECA 1.07000
TEMP NCH SETT 1.00000
ENDATAOY

$55 CONSTANTS TYPE 5 (TEMPERATURE DATA) $5$
CARD TYPE DESCRIBTION OF CONSTANT VALUE

EHDATAOS

555 DATA TYDPE 6 (ALGAE CONSTANTS) $55
CARD TYPE DESCRIPTION OF COWSTANT VALUE

EHDATAQE

$55 DATA TYPE 7 (MACROPHYTE CONSTANTS) 55%
CARD TYPE DESGRIPTLION OF COMSTANT VALUE

ENMDATAQY

i



555 DATA TYPE B

CARD TYPE REACH

REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH
REACH

1D

ENDATAOS

%55 DATA TYPE 9 (ADVECTIVE HYDRARULIC COEFFICILNTS)

CARD TYPE

HYDR-1
HYDR-1
HYDR-1
HYDR-1
HYDR-1
HYDR-1
HYDR-1
HYDR-1
HYDR-1
HYDR-1
HYDR-1
HYDR-1
HYDR-1
HYDR-1
HYDR-1

WD W

ID

PB
PB
PB
PB
PB
PB
AG
AB
PB
5G
5B
BW
PB
CG
PB
PB
BB
BB
BB
EB
EB
PB
CT
PB
PB
PB

REACH

e
OO @ U D W R

(REACH IDENTIFLICATION DATA) S55

NAME

FREE FLOWING W/CHURCH POINT
POOLED REACH BELOW CHURCH POLNT
POOLED RRACH TO HAZELWOOD GULLY
HAZRLWOOD GULLY TO COLES GULLY
COLES GULLY TO LONGPOINT GULLY
LONGPOTNT GULLY TG ATWCOD BAYOU
ATWOOD GULLY

NATWOOD BAYOU TO BPB

ATWOOD BAYQU TO BAYOU WIKOFF
SILLS GULLY

SILLS BAYOU

BAYQU WIKOFF TO BPB

BAYOU WIKCFF TO CROWLEY NIGH G.
CROWLEY HIGH TO BPE

CROWLEY HIGH GULLY TO ROLLER C.
ROLLER CANAL TO RAYCU BLANC
BRAYNE POTW TO LAKE

LAKE
LAKE

LAKE TO RK &.4
RK 6.4 TO BPB
BAYOU BLANC TO N. COULEE TRIEF
ESTHERWGCD TO BPB

BELOW N, COULEE TRIEF

BRROVE BAYOU JONAS
BAYOU JONAS TO BAYOU DES CANNES

555
ic VELOCITY VELOQCITY

npm ngn
PB .06390000 .340
PB .30800000 1.000
PB .30800000 1.000
PB .08650000 1.000
PB .01670000 1.000
PB .01560000 1.000
AG .01010000 .340
RB .02650000 . 340
PB .0207000C0 1.000
5G .06450000 L340
SB .08010000 .340
BW .12430000 .430
PB .01140000 1.000
CcG .01720000 . 340
PB .01030000 1.000

BEGIN
REACH
KM

70.20
66.20
66,00
54,20
40.20
32.20

3.60

3.40
31.40
16.10
15.70
11.00
36.30

1.90
27.10
21.70
25.70
23.20
22.80
22.30

6.40
15.130

1.00
14.80
12.00

6.00

e
TC
TO
TO
TO
TO
TO
TG
o
TO
TO
TO
TO
TO
TO
TO
TO
TO
10
TO
TO
TO
TG
TO
ro
TO

DEPTH
v

.560
.000
.00G
.ooo
-000
.000
.B30
.550
.00
-400
. 380
.220
.000
.710
.C00

END
REACH
KM

66.20
66.00
54.20
40.20
32.20
31.40
3.40
.00
30.30
15.70
11.00

27.10
.00
21.70
15.30
23.20
22.80
22.130
6.40
.00
14.80
.00
12.00
6.00
.00

ELEM
LENGTH
KM

. 2000
.2000
.2000
1.0000
1.0000
L4000
. 1000
. 1000
. 5500
.1000
.1000
1.0000
.8000
.10¢c0
.2000
.2000
.1000
.1000
.1000
.3000
.4000
.1060
.1000
.1000
1.0000
1.0000

DEPTH
wpn

.360
.360
.360
. 450
.450
.450
.360
.360
.450
.360
. 360
. 450
.450
-360
.450

REACH
LENGTH
KM

4.00
.20
11.80
14.00
B.00
.80
.20
3.490
1.10
.40
1.70
11.00
3.20
1.90
5.40
6.40
2.50
.40
.50
15.90
6.40
.50
1.00
2.80
6.00
6.00

ELEMS
PER RCH

DEPTH
ngn

L1530
.440
.440
.B60
2.070
2.140
.150
.150
1.860
.150
.130
. 210
2.500
.150
2.830

BEGIN END
ELFM ELEM
NUM NUM
1 20
21 21
22 80
81 9
95 102
103 104
10% 106
107 140
141 142
143 14&
147 193
194 204
205 208
209 227
228 254
255 286
287 311
312 315
316 320
321 373
374 389
350 394
395 404
405 432
433 438
439 444
MANNTNGS
"y
10.000
.000
.000
.000
.Q00
. 000
10.000
10.000
.000
10.000
10.000
10.000
.000
10.000
.000



HYDR-1 1% PB .00870000
HYDR-1 17 BB .2533000¢C
HYDR-1 18 EB . 08500000
HYDR-1 19 BB .08500000
HYDR=-1 20 BB .08110000
HYDR-1 21 BB . 03500000
HYDR-1 22 EB .00560000
HYDR-~1 23 cr . 06300000
HYDR-1 24 PB .00610000C
HYDR-1 25 PB .00330000
HYDR-1 26 PB .00520000
ENDATAQ9

1.000

.340
1.000
1.000

. 340
1.000
1.000

.340
1.000
1.000
1.000

55% DATA TYPE 10 (DISPERSTVE HYDRAULIC COEFFTCIENTS) $55

CARD TYPE REACH ID TIDAL

RANGE
HYDR-2 2 PB .18
HYDR-2 3 PB .18
HYDR-Z 4 PB .39
HYDR-2 5 PR .51
HYDR-2 6 PB .53
HYDR-2 9 rB .94
HYDR-2 13 rB -39
HYDR-Z 15 PR .67
HYDR-2 16 PB .17
HYDR-2 z21 BB .78
HYDR-2 22 PB .79
HYDR-2Z 24 R .82
HYDR-2 25 PB .91
HYDR-2 26 PB 1.00

ENDATALO

DISPERSION
g

-000
1.900
4.000
5.300
5.400
5.600
6.000
6.900
7.900
8.00C
8.000
8.400
9.300

10.200

DISPERSION

npw

-000
. 000
.000
-000
-000
.000
-000
.Q00
.000
- 000
.00C0
-000
.000
.000

.000

.140

©. 000

.000

.800

.000

. 000

.380

.000

.000

.0G0

DISPERSTON

new
.000
.0090
.000
.000
.0oc
.000
.000
.000
-000
.000
.000
.000
.000
.000

.450

.360

. 450

.450

.360

.450

L4530

.360

.450

.450

. 458

DISPERSION

npm
.000
.000
.000
.000
.000
.000
.000
.000
.000
.Q00
.000
.000
.000
.000

2.850
.150
L300
.300
.150

1.430

3.570
.150

3.430C

4.500

3.710

.000
10.000
13.000¢
10.000
10.000

.000

.000
10.0600

.000

.000

L0090



$55 DATA TYPE 11

CARD TYPH REACH

INITIAL
THITIAL
INITIAL
INTTLAL
[HITIAL
JHLITIAL
IHITIAL
IMITIAL
INITIAL
INITIAL
IHITLAL
INITIAL
INITIAL
INITIAL
IHITIAL
INTTIAL
INITIAL
THITIAL
INTTIRL
IHITIAL
THLTIAL
INTTIAL
INITIAL
INITIAL
INITIAL
ENDATALI

55% DATA TYPE 12

CARN TYPE REACH
CCOEF-1 1
ColF-1 2
CORF-1 3
COEF-1 4
COEF-1 5
CQEF-1 6
COEF-1 7
COEF-1 8
COEF~-1 9
COEF-1 10
CORF-1 11
COEF-1 12
COEF-1 13
COEF-1 11

(IMITIAL CONDITICHS]

—

11

(REAERAT1OMN,

1o

P
FB
Pi3
B
P
PB
AG
RB
P
56
SB
LW

cG

10

PB
P13
eB
FB
EB
PB
MG
AB
PB
5G
8B
BW
P
CG

26.00
26.00
26.00
26.00
26.00
26.00
26.00
26.00
28.00
26.00
26.00
28.50
28.00
28.50
30.00
30.90
z28.50
29.50
29.50
31.40
30.00
30.00
26.50
30.00
30.00
30.00

K2
OPT

el B el

W
9
4

SALIN

.14
.14
.14
.14
L4

11
.19
.10
.10

SEDIMENT OQXYGEN

K2
npr

3.000
2.130
2.130
. 960
L340
.330
3.220
3.270
.390
3.720
3.950
4.930
.2%0
3.150

DEMAND,

Do

3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.0¢C
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

K2
npgn

.000
.000
.000
-000
.000
. 000
.000
. 000
L 000
. 000
.000
.000
.000
.000

1iH3

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.02
1.00
1.00

K2
-_O-

.000
.000
.000
.000
.000
.0C0
.000
. 000
.000
.000
. 000
.000
.00c
L0000

1H03+2

1.00
1.00
1.¢0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.¢0
1.00
1.00
1.00
1.490
1.00
1.00
1.0290
1.00
1.00
1.00
1.0
1.090

30D COEFFICIENTS) $55

BEGRND
SOD

2.000
2.400
2.400
1.800

.500

. 5300
2.400
1.200

. 500
2.400
2.400
1.200

.500
2.400

PHOS

1.00
1.00
L.00
1.00
1.00
1.0C
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.100
1.00

REROD
BOD
DECAY

.130
. 130
. 130
. 130
L 130
-130
. 130
.130
120
.130
.130
.130
.120
-130

CHL A

.00
.00
220.00
.00
.00
]
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
331.00
40.00
.00
.00
.00
.00
.00
.00

BOD
SETT

.01e
044
L 044
. 086
. 207
.16l
.053
.028
. 140
. 060
.063
. 040
.188
. 055

MACRO

120D COlV

TO

.00
.00
.00
.00
.00
.00
.00
.00
.02
00
.00
.00

500

.000
.000
. 000
.000
.Q00
.000
.000
.000
.00c
.000
.000
. 000
. 000
L000

RNAER
BOD
DECAY

.000
.000
.0C0
.000
.Q00
.000
.000
.000
. 000
.000
.000
.000
. 000
.000



COEF-1 15 PB 1.
COEF-1 16 PB 1.
COEF-1 17 BB 1.
COEF=1 148 B 1.
COEF-1 19 BB 1.
COEF-1 20 3 1.
COEF-1 21 B3 1
Corf-1 22 rB 1.
COEF-1 23 CT 1.
COEF-1 24 PB 1.
COEF-1 25 ph 1.
COLrF=-1 26 PB 1.
EHDATAT 2

.260
L 260
3.100
2.600
2.610
2.390
.500
.200
3.7%90
.210
. 150
.190

. 000
.Q00
.000
.00Q
-000
.000
. 000
. Q00
. Q00
. 000
.00
.000

$%% DATA TYPE 13 (MITROGEN AND PHOSPHORUS COEFEICIENTS)

CARD TTPE REACH ID ORG-N
DECA

ENDATALS

$5% DATA 'U'YPE 14 (ALGAE AND MACROPHYTE COFFFICIENTS)

ZARD I PE RIFACH ID SECCHI

DEPTH

ENDATALY

CRG-M
SETT TO HH3I SR

ALGRE :
Clll. A

QRGN

359

RALGAE
SETT

COMV

. 000
.000
. 000
.000
.000
. 000
.000
.000
000
.gco
.000
. 000

NH3
DECA

ALG CONY
TO 50D

556 DATA TYPE 165 [COLIFORM AND MHOHCONSERVATIVI COEFFICIFNTS) $5%

CARD TTPF REACH 1D COLITORM

DIE-OFF
CQEF-4 i PB .00
COEF-1 z =] .00
COolE-4 3 PB L 00
COEF - 4 PB .00
COEL'-4 5 PB .00
COEF-4 6 PB .00
COEF-4 7 AG .00
COEF-A 8 Al .ao
COllr-4 E PB .00
COEF-4 10 8G .00
COE I'-4 11 SB .00
CQOEF-1 17 BW .00
COEE-1 13 PB3 .00
CORE-4 14 CG .00
COET—-4 15 EB .00

COR -4 16 PB . .00

HEM
DECAY

.10
10
.10
.10
.10
.08
.13
.13
.06
.13
.13
.13
.05
.05
.03
.03

NCM
SETT

.02
.04
.04
.09
.21
.16
.0
.03
.14
.06
.08
.04
.13
.05
.00
.00

HCH CONY
TO S0OD

.00
.00
.00
L0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.Q0
. 0o
.00

.Qoo
. 000
3.000
1.000
1.000
1.000
1.000
. 000
2.400
. 000
. 000
. 000

HH3
SRCE

ALGAE
GROW

120
.120
. 050
.090
.090
. 060
.090
120
.130
L1206
L1220
120

PHOS
SRCE

AlGAE
REGP

. 142
.143
L0514
.049
.040
.000
.Qoo
179
.058
172
L2259
1886

DEHIT
RATL

MACRO
GROW

.Q00
.000
.000
.000
.000
.000
.000
L0090
L0090
.000
.000
.000

MACRO
RESP

.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000



COEF-4 L7

COEF-1 18
COEF-4 19
COEF-1 20
CCEF-4 21
COEE-1 22
COEE-d 23
CONE=-4 24
COEF-4 25
COEF-4 26
ENDATALS

555 DATA TYPE 16 (IHCREMENTAL DATA FOR

CARL TYPE REACH
THCR=-1 1
INCR-1 2
IHCZR-1 3
INCR-1 4
INCR-1 5
IHCR-1 G
THCR=-1 7
IHCR-1 g
INCR-1 9
THCR-1 10
INCR-1 11
INCR-1 12
INCR-1 13
INCR-1 14
IHNCR-1 15
THCR=1 16
THCR-1 17
THCR-1 18
INCR-1 19
IHCR-1 20
IHCR=-1 21
LHCR=1 22
IMNZR-1 23
INCR-1 24
LHNCR-1 25
LNCR-1 26
ENDATAlS

555 DATA TYPE 17 (INCREMENTAL DATA FCR DO,

CARD TYPE REACH

[HCR-2
[MCR=2
THCR-2 3

N =

[£)E)
BB
BB

BB
PB
CT
PH
PB
pB

1

PB
PB
B
Pl
PB
PB
AG
AB
FB
80
SB
BW
P
CG
PB
PR
BB
BB
BB
1313
BE
Pl
CT
FB
PB
Pi

ID

PR
PR
PR

.00
.00
.00
.00
.00
.00
. GO
.00
.00

QUT FLOW

. 00000
- 00000
LG0000
. 00000
. 00000
LQG0GD
.0CC00
00000
L 00000
00000
.06000
. QU000
. 00000
. Q0000
Radilie
L0000
. 00000
. 00000
. 00000
. 00000
. 00000
.900u0
. 00009
. 00000
.00000
. 00000

DO

1.89
4.89
1.89

.10 .03 .00
.14 .03 .00
L1l .03 .00
.15 Ny .00
.15 .00 .00
.03 .00 .00
W13 .08 .00
.03 .00 .00
.03 .00 GO
.03 .Qo0 .00

I'lLoW, TEMPERATURE, SALTHLITY,

IHELOW TEMFE
L 00440 .00
L0002y .00
.01300 .00
L 01540 .00
. 00880 .00
. 00000 .00
.00010 .00
00110 .00
.0nooce .00
. 00020 L0
.00240 .00
11000 .00
00000 .00
.00060 .00
.30000 .00
. 00000 .00
L01750 .00
00360 .00
.00450 .00
L00340 .00
.00780 .00
00000 Q0
.00040 .00
.ONGoo .00
.0oooo .00
. 00000 .00

BOD, AMD MITROGEM) $55

BOD CRG-N NH3
4.63 .00 .00
4.63 .00 .00
4.63 ) .00

AlD CONSERVATIVES)

SALIN

.00
.00
.00
.00
.00
.00
G0
.00

NO3t2

.00
.00
.00

CH-I

.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
]
.00
.90
.00
.00
.Q0
.00
.00
.00
.00
.00
.G0

555

CH-II

.00
.00
.00
.00
.00

INFLOW/ DT ST

.oolic
.00100
.00110
.00110
.00110
.00000
.Qooso
. 00050
. 00000
. 00050
.Q0o0s51
.01000
. Q0000
. 00032
.Q0000
. 00000
.0G700
. 00900
. 00900
.00021
.00L22
. 00000
. 00040
L 00000
. 00000
.Q0000



INCR-2 q PB 4.89 4.63 .00 .00 .00
INCR-2Z2 5 PB 4.89 4.63 .00 .00 .00
INCR-2 5] PB 4.89 4.63 .00 . Q0 .00
INCR-2 ¥ Az q9.89 1.63 .00 .00 .00
TNCR-2 8 AB 4,89 4.63 .00 .00 .00
INCR=-2 9 PE 1.89 4,63 -00 .00 .00
INCR=2 10 5G q1.89 1.63 .00 .00 .00
IIICR-2 11 5B 4.69 4.63 .0o .00 .00
IHCR-2 12 BW 4.89 1.6 -Q0 .00 .00
INCR-2 13 PL 1.89 4.63 .00 .a0 .00
THCR=-2 14 CG 1.8% 1.63 .00 L0 .Qn
INCR-2 15 PB d.89 4.63 .00 .00 .00
IMCR-2 ie PE 4.89 4.63 .06 .00 .00
THCR-2 17 [E3) 1.89 4.63 .00 .00 .00
IHCR=2 18 BB 4.89 1.63 .00 .00 . G0
THCR=-2 19 BB q1.869 4.63 .00 .00 .00
INTCR-2 20 [F3¢] 4.89 4.63 .00 .00 .00
INCR=-2 21 EB 4.89 4.63 .00 .00 .00
INCR-Z 22 PB 4.49 4.63 .00 .00 .00
INCR-Z 23 CT 4.89 1.63 .00 .00 .00
[NCR=2 24 PB 1.89 1.63 .00 .00 .00
INCR-2 25 PB 1.89 4.63 .00 .00 .00
{NCR-2 26 =] 4.89 1.63 .00 [al] oo
EHDATALY

$5% DATA TYPF 18 (IMCREMENTAL DATA FOR PHOSPHORUS, CHLOROPHYII., COLLFORM, AHND NOHCONSERVATIVES) $$5

CARL TYPE REACH ID PHOS CHL A CGLI HCH
INCR-3 1 Pl . QU .00 .00 6.80
THCR=23 2 FB .00 .00 .00 5.80
INCR-3 3 PB .00 .00 .00 6.80
INCR-3 1 ee el .00 .00 6.80
IHCR=3 5 PB el .00 .00 &.80
IIICR-3 6 PR ON .00 .00 4,80
IHCR=3 1 MG .00 .00 .06 6.80
INCR-3 =3 AD .09 .00 .00 6.80
IHNCR-3 9 FB .00 .00 .0 6.80
INCR-3 10 3G .00 .00 .00 6.8B0
[HCR~3 11 3B .00 .00 .00 6.80
INCR-3 1z B Q0 . 00 .00 6.80
INCR-3 13 re .00 o] .Qo 6.80
INCR-3 14 CcG .00 .00 .00 6.80
THCR-3 15 PB .00 .00 .00 6.80
INCR-3 16 Pl .00 .00 .00 6.80
INCR-3 17 BB .00 .00 .00 6.80
JNCR-3 18 By .Qo .00 .00 6.80
[NCR=3 19 BB .00 .00 .00 .80
TNCR-3 20 RB .00 .00 .Qo 6.80
INCR-3 2l BB .00 .00 .00 6.80
TIHCR-3 22 PB .00 ey .Q0 6.80
THCR~3 23 CT .00 .00 .00 6.80
TNCR-3 24 PB .00 .00 .00 6.80

THCR-3 25 PR .00 .00 .00 6.80



INCR-3
ENDATALS

28

PB

.00

.00

.00



$55 DATA TYPE 19

CARD TYPE REACH
HONPOINT 1
HOHPOTHT 2
NOUPOTIHT 3
HOHPQLNT 4
HBONPCLHT 5]
HOUPOTHT 4]
HCHPOTHT 7
HOUPQOLHNT 8
HOHPOINT G
HOHPOLNT 11
HOHPOINT 11
HOHPOINT 12
HONPOTHT 13
HOUPOINT 14
HONPCINT 15
HONPGINT 16
NCHPOINT 17
HOHPOLNT 18
HONPOTHT 1%
HONPOLNT 20
HOHPOIN 21
HOHPOTHT 22
HONPOINT 23
HONPOLLIT 24
HoHpoOTH 25
HOHPOINT 26
ENDATAL9

55% DATA TYPE 20

CARD
TYPE ELEN

HDWI'R~1
HODWTR-1
HDWHTR-1
HOWTR~-1
HDWTR-1
HDWTR-1
ENDATAZO

$%5 DATR TTPE 21

CARD TYPE

(NONPCINT SOURCE DATAY

FB
P
PB
P13
PB
[*]
AG
Al
PE
SG
5B
BW
PB
G
]
PR
BB
Bl
BB
BE
1303
rB
CT
PR
PB
PR

558
ECD CRG-H
15.00 .00
70 .00
39.30 .00
200.00 .00
680.00 el
80.00 .00
.00 .00
4.00 .00
g20.00 .Q0
.00 . Q0
.00 .00
.00 L0
41800 .00
2.00 el
615.00 .Qo
10700 .00
RV .00
.00 .00
.00 D]
L 00 .00
40. 00 .00
55.00 .Q0
LO0 .00
385.00 .00
125C.09 .00
1250.00 00

{HEAIDWATER FOR FLOW, TEMPERATURE,

395

NAME

3.

PLAQUEMIME BRIILE

ATWOCD GULLY

5ILLS GULLY
CROWLEY HIGH GULLY
BAYCGU BLANC

N.

COul TRILF

[HEADWATER DATA FOR DO, BO

ELFMENT

HEME

D,

UNIT

oCcC oG oC

AMND

COLI HCH
.00 10,00
.00 L0
.00 .00
.No 150.40
.00 600, 00
.00 130.00
.20 .00
.00 2.00
.00 100.00
.00 a0
.00 .00
.00 .00
.00 400.00
.00 .00
.00 325.90
.00 374.00
.00 .00
.00 .00
.09 .00
LOn .00
.00 200.00
Ry 100,00
00 .00
.00 270.00
.00 300.00

.00 320,00

SHRLINTTY AHND CONSERVATIVES)

ELOW

.03160
. 00000
L01543
. 00000
.0l814
.00913

NITROGEN) $%%

no BOD

Co

.00

.00

TLEMP

.000
. 000
.Qag
.00C0
. 00
. 000

ORG-N

L 000
.000
.000

HIL3

CHM=-1I

.000
.000

.000

.000
.000

HC3+2

CM-1I

. 000
. 000
.Go0
.000
.000
.Qoo



HIWTR-2 1
HDWTR-2 105
HIMWTR-2 143
HDWTR=2 209
HDWTR-2 287
HDWTR=-2 385

ENDATAZL

555 DATA TYPIL 22

CARD TYPE ELEMENT
HDWTR=2 1
HDWTR-3 105
HDWTR-3 143
HOWIR-3 209
HLUWTR-3 287
HDWTR=-3 395
EHDATAZZ

55% DATA TYPE 23 (JuUn
CARD TTPE JUNCT LON
ELEMENT
JUHCTIOH 141
JUNCTICH 205
JUHETICH 228
JUHZTION 390
JUHCTION 105
ENDATAZ3
555 DATA TvPL 24 [WAS
CARD TYPE FELEMENT
WSTLD-1 1y
WS LD-1 80
WSTLD-1 94
WSTLD-1 10z
W5STLD-1 105
WSTLD-1 107
WSTLD-1 143
WSTLD-1 147
WSTLD-1 150
WSTLD-1 194
WSTI.D-1 209
WSTLD-1 247
WSTLD~1 287
WSTLD-1 395

B. PLAQUEMINE BRULE
ATWOCD GULLY
SILLS GULLY
CROWLEY HIGH
BATOU BLANC
N. COULEE TRIEF

GULLY

[HEADWATER DATA FOR PHOSPHORUS,

HAME

3. PLAQUIIMINE BRULE
ATWOCD GULLT

SILLS GULLY

CROWLEY HIGH GULLY
BAYON BLANC

11, COULEIT 'I'RIEF

CrIoM DATA) $5%

UPSTRM
ELEMENT

HAME

1014
142
208
286
394

TELOAD DATA FOR FLOW,
NAME

CHURCH POINT POTW
HRZFIWOOD GULLY
CoLES GULLY

LOHG POINT GULLTY
ATWOOD ACRLS

U. ATWCOD BAYOU
ACALLAN FINI FOODS
U. SILLS BAYOU

N. RATYNE POTW

U. BAYOU WIKOFF

CROWLEY HIGH SCHOOL
CROWLEY POTW
. POTH
WOOD POTW

TEMPERATURE,

4.80
4.89
4.40
1.89
5.30
4.80

CHLOROPHYLL,

PHOS

.00
.09
.00
.00
Lo0
.00

9.65
4.03
9.49
4.63
13.69
.49

COLIECRM,

CHL A

.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00

AHD HOUCOHUSERVATIVES!

COLI

.00
.00
.00
.00
.00
.00

PLAQUEMTHLE

fpals]
.00
.00
.00
.00
.00

HCM

1,52
6.80
1.73
6.80
11.77
1.73

ATWOOD BAYOU COHELUEHCE WITH BAYOU PLAQUEMIHNE BRULL
BAYOU WIKQFEF CCHELUEHNCK WITH BAYOU PLAQUEMIHE BRULE
CROWLY HIGI GULLY COMFLUEHCE WITH BAYOU
EATOU BLANC CONFLUENCE WITH BRYCU PLAQUEMINE BRULE

1. COULEE TRIEF COMNFLUEMCE WITH BA(OU PLAQUEMINE BRUTK

ERULE

SALINITY, AMD CONSERVATIVES) $5%

FLCW TEMP SAL CM-1
. 032586 .000 .000 .000
.016846 . 000 . 000 .000
. 02987 . 000 -goo .G00
.01568 -Q00 . 000 .Q00
. 00057 . 000 .00 . 000
. 00087 .Q00 L 000 .Qqo
. 00044 . 000 .000 L 000
.00245 .000 .000 . 000
. 00346 .000 . 000 . 000
.07833 .000 .000 . 000
.00105 L 000 .000 L0000
.0B212 . 000 .0C0 .000
.05663 .000 . 000 .000
.00377 000 .000 .000

.00
.00
.00
.00
.10

$55

CH-T1

L0000
. 000
. 000
. 000
.000
.000
. 000
.Qao
. 000
.000
.000
. 000
.000
.000C



WSTLD-1 4138 BAYCU JOAIAS Q4642 L 000 .0oC .000 .000
EHDATAZA



555

CARD TTYPE

WsTLD-2 18
WSTLD-2 80
WSTLD-2 94
WSTLD-2 102
WSTLD-2 105
WSTLD-2 107
WSTLD-2 143
WSTLD-2 147
WSTLD-2 150
WSTLD-2 194
WSTLIX-2 2n9
W5TLD-2 247
WSTILD-2 287
WSTLD-2 385
WS'I'LD-2 43k
ENDATA25

$45 DATA TYPI 26 (WASTELORD DATR FOR PHOSPHORUS,

CARD TTPE ELEMENT
WSTLD-3 18
WSTLD-3 80
WSTLD-3 94
WSTLD=-3 102
WSTLD-23 105
WSTLD=-3 107
WSTLD-3 143
WSTLD-3 147
WSTLI-3 159
WSTLD-3 194
WSTLI-3 209
WHTLD-3 241
WSTLD=3 287
W5TLD-3 395
WSTLD-3 438

ENDATAZE

%55 DATA TYFE 27 [LOWER BOUNDARY CONDITLOHMS)

5 DATA TYPE 25 {(WASTELOAD DATA FCR DO,

HAME

CHURCH POINT POTH
HAZELWOOD GULLY
CCLES GULLY

LONG POINT GULLY
ATWOOR ACRES

U. ATWOOD BARYOU
ACADRIAL FINL FOODS
U, SILLS BAYOU

1. RAYHE POTW

U. BAYCU WIKOFY
CROWLEY HIGH STHOOL
CROWLEY POTW

RATHE POTW
ESTHINRWOOD PCTH
BATOU JOHAS

HAME

ZHURCH POLHNT POTW
HAZFEF.LWOOD GULLY
COLES GULLY

LLONG POTNT GULLT
ATWOOD ACRES

U. ATWHOOD BATOU
ACADIAN FIHIL FOODS
U. SILLS BAYOU

. KAYHE POTH

U. BATOU WIKOFF

CROWLEY HIGH SCHOOL

CROWLEY POTW
RAYHE POTW
ESTHERWOOND POTW
BAYOU JONAS

CONSTITUENT

CARD TTFPE
[.OWER BC TEMPLRATURE
L.OWER BC SALTHITY

EOD,

Lr
1
Rt

TOL1LEFORM,

AND HITROGEN) 555
Lo BEOD
.90 30.00

4.90 1.60

1.90 4.60

4.90 4,67

2.00 48,30

4.80 9.50

7.80 16.10

4.80 9,50

2.00 11.50

4.80 9.50

2.00 75.%0

7.80 10.80

4.20 28.40
.00 9.93

4.90 4.60

OROPHYLL,

PHOS CHL. A
. G0 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 )
) .00
.00 .00
.00 Q0
.00 .00
.00 .00
.00 )
.00 .00
.0G .00
.00 .00

COMCENTRATION

21.060 DEG C

. 900 PPT

¥ BON

RMVL ORG-H
.00 .00
.00 .00
.00 .00
G0 .0
.00 .00
.00 .00
.00 .00
.00 Ry
.00 .00
LO0 .00
.00 .00
.Q0 D]
.00 .00
.00 .00
.00 .00

AMD MCHCZOMNSERVATIVES)

COLI HCH
.00 39.40
.00 6.80
.00 5.80
.00 6.80
.00 51.69
.00 1.70
QU 9.0n
.on 1.70
.00 43.00
.00 1.70
.00 64 .50
.00 25.B0
.00 44.50
.00 19.40
.00 6.80

.00

3.47
.00

55%

2
NITRIF

.00
.00
.00
.on
0w
slsl
.00
.00
.00
.00
.00
.00
.00
.00
.00

HO3t2

.00
.00
.00
e
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



LOWER BC CONSERVATIVE MATERIAL I = .000 MGrL

LOWER BC CONSERVAT[VI. MATERIAL I1I = .000 MG/L
LOWER BC DISSOLVED OXYGEN - 4.260 MG/L
LOWER BC BIOCHEMICAL OXvGEN DEMAND = 5.720 MG/L
LOWER BC ORGANIC NITROGEN = Q00 M&G/L
1.OHER BC AMMONIA NITROGEN = Qe MGAL
LOWER BC HWITRATE+!IITRITE HITROGEMN = 000 MG/1.
LOWLR BC PHOSPHORUS = . 000 MG/L
LOWER BC CHLOROPHYLL M - L0006 UG/ L
LLOWER BC COLI FORH = L0020 /7100 ML
LOWER RBC NONCONSERVATIVE MATENRIAL = 5.120 MG/L
ENDATAZY

555 DATA TTYPE 28 (FLOW AUGMENTATICON DATA} $55
CARD TYPE REACH AVAIL HLOWS TARGET ORDER OF AVATI. SOURCES

ENDATAZS

555 DATA TYPE 29 (SENSITIVITY AMALVSIS DRTA} $55

ZARD TYPE PARRMIETER coL 1 COL 2 COL 3 CoL 4 CoL & COL 6 COL

EHDATAZ9

55% DATA TTPE 30 {([PLOT CCONTROL CARDS) $53%

HUMBER OF PLOTS = 3

HUMBER OF REACHES TH PLOT 1 = 3 INCREMENT = .20

PLOT RCH 1 2 3

HUMBER OF REACHES N PLOT 2 = s INCREMENT - S20

PLOT RCH 17 18 1% 20 21

MUMBER COF RLACHES IM PLOT 3 = 14 INCRFMENMT = .50

PLOT RCH 1 2 3 4 5 3 9 13 15 15 22 24 25 26

ENDATA30

.....NO ERRCRS DETECTED IN INPUT DATA

... .HYDRAULIC CALCULATICHS COMPLETED



|

v+« TRIDIAGOMAL 1MATRIX TLRMS INITIALIZED

..... CXYGEN DEPEHNDENT RATHS COMVERGENT [N

«+. . «CONSTITUENT CALCULATICHS COMPLETED

&

I'TERATIOHNS



1INTERMEDIATE REPORT

a

DI1SECLVED OXYGEHN

MG/ L

ID

PB
PB
2=
PR
PB
PC

PB
PB
PB
PB
PB

PB
PB
PB
P13
rB
PBE
Pi3
=]
B
PR
(3=
PB
Pi3

PR

CG
BB
BB
3B

RCH

N

—

25

ELEM

177
187
194
204
209
219
287
297
307

+0

1.70
4.53
6
d

49
.22
58
8z
00

I,

e
r}

80
54
.23
37
86
B3

0
sy

03
3l
.oC

D W @O RO DWW o
Lt -~ DWW O N W

LB D oS BBl NRNNRNRNRDEWWRIWODN G WLDW W WD o n e
aJ
o

(=]
S

£oin
w
w

+2

4.61
4. 54

o

.78
.51
11
13
.66
83
10
Bl
L

(S R

Lo W

.02
ge
9l

pel 3}

hEELN VRS

.03

(S
=
b

92
92

k4
=

82
52
:]

.0%

.B1
-
.92

1.62
3.58
2.189
1.53

BAYOU PLAQUEMINE BRULF WATERSHED

CALIBRATIOHN RUN

4.10
4.12
4.08
4.01
3.96
6.23

.89
1.66
3.41
2.08
1.88

2.90

2.92
2.89
2.78
2.0
1.11

4.73
4.91
4.98

4.11
4.12
q4.07
1.00
4.05
6.27

1.00
1.69
3.24
1.98

h
AT BN t]

Wl Nk
= O DD
oy w - =

1.10
1.74
3.09
1.88

.05

2.92
2.B8
2.70

1.80
d.96
q.98

1.20
1.87
2.93
1.79

2.92
2.87

4.83
4,97
4.97

L

o C o=
e

1.29
2.82
2.80
1.70

+9

4.53
3.49

7,46
1.28
6.65
5. 90
5.08

1.86
1.97
4.97

4.13
4.10
4.04
3.7

6.32

1,37

2.66
L.62
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5B

BW
B

CG
BB
BE
By
BB
Bl
BB
§14]
BB
Bi
BE
BB
BB
BB
CT
1 INTERME

11 177
11 187
12 194
12 204
14 209
14 219
17 287
17 237
17 ED)
L8 312
19 3le
29 izt
20 331
20 341
20 351
20 361
20 371
21 314
21 384
23 395

DIATF. REPCRT

CHLOROPHYLL A

UG/ T,

ID R

PB
B
PE
PFE
PE

P
PB
Pl3
PB
PB
PB
PB
PB
PE

PB
PB
PB
PB
PH
PE
PB
BB
PB
PB
PB
3=

[E ) I P P L P Vo

Fat
22
32

52
62
12
81
91

103
141
205
229
238
248
255
265
275
285
390
405
415
425
433
4390

+0

220.0
216.3
1ig.0
141.7
104.4

67.1

2¢

o
OO0 000000C 000000 DOOWm

.0
.0

212.5
175.3
138.9¢
100,74

Ny
(=2 B
I

OCO0O0DD000CDCOC OOV COOOr

+2

208.8
171.5
134.2
e, 9
39.7
22.1

.0

.0

W s
BN

32.4

6.5
23.6
21.3
19.2

+3

DCOCOCD

ocCccocCco

4.1 1.0 3.9 3.9
3.5 3.7 4.5

5.0 4.7 4.4 4.2
27.0 22.5 16.8 15.8
5.9 5.3 4.9 1.8
z23.4 23.1 22.9 22.6
z2l.1 20.%9 20.7 20.5
18.7
12.5
11,9 11.8 11.7 11.8
10.8 10.7 10.6 17.%
9.8 9.7 8.6 9.6
5.0 8.9 8.8 8.7
8.2 2.1 2.0 8.0
3.9 3.7 3.5 3.3
3.3 3.5

7.9 T.6 1.2 6.7

BATCU PFLAQUEMIHNE BRULE WATERSHED
CALIBRATION RUH

td th +6 +7
] .0 .0 .0

.0 .Q .0 .0
201.4 197.6 193.9 190.2
164.1 160.3 156.6 152.9
126.8 123.1 119.3 115.6
89.5 85.8 BZ.Q 78.3
82.2 18.5 44,7 41.0
14.9 11.2 - 3.7
.0 .0 .0 .0
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60.80 .074 26.0 .1 6.9 10.1 .0 1.0123.1 2.39 .17 .10 .00 3.50
60.60 .075 26.0 L1 6.9 5.9 .0 1.0119.3 2.3% .17 .10 .00 3.50
60.40 .075 26.0 .1 6.8 8.7 .0 1.0115.6 2.3% .17 .10 .00 3.50
60.20 .075 26.0 1 6.7 9.8 .0 1.0111.9 2.39 .17 .10 .00 3.50
50.00 .075 26.0 .1 6.5 9.4 .0 1.0108.1 2.3% .1/ .10 .00 3.50
£9.80C .076 26.0 .1 6.6 9.3 .0 1.0104.4 2,39 .17 .10 .00 3.50
59.60 U768 26.0 .1 6.5 9.1 .0 1.0100.7 2.39 .17 .10 .00 3.50
Ha .40 076 26.0 1 6.4 3.0 .0 1.0 96.9 2.3% .17 .10 .00 3.50
59,20 .076 26.0 21 6.4 g.8 .0 1.9 93.7 2.3% .17 .10 .00 3.50
59.00 .06 26.0 L1603 8.7 .0 1.0 89.5 2.3% .17 .10 .00 3.50
58.80 L0777 26,0 10802 8.5 .0 1.0 85.8 Z.a6 .17 L1 .oCc 3,50

60 L0t 26,0 18] 8.4 .0 1.0 82.0 2.39 .17 .10 .00 3.50

10 .077 26.0 10801 8.3 L0 1.0 778.3 2.39 .17 .10 .00 3.0

20 017 26.0 .1 6.0 g.1 .0 1.0 74.8 2.3% .17 .10 .00 3.50

ou .078 26.0 .1 5.9 8.0 .0 1.0 70.18 2,39 .17 10,00 3.50

By .078 26.0 .1 5.8 7.9 .0 1.0 7.1 2.39 ,17 .10 .00 3.50

60 .078 26.0 I T 7.8 .00 1.0 83.4 2.3%9 .17 .10 .00 3.50

40 .078 26.0 .1 5. 7.1 .0 1.0 59.7 2.3%9 .17 .10 .CO 3.5%0

20 .078 26.0 .1 5.6 7.6 .0 1.0 685.9 2.39 .11 .10 .00 3.50

oo L0792 26.0 1508 7.5 .0 1.0 52.7 2,39 .17 .10 .00 3.50

g0 L07% 26,0 L &4 7.4 .0 1.0 48.5 2.39 .17 .10 .00 3.50

60 L0719 26.0 1503 7.3 O 1.0 a4 z. 1t .10 .00 3.50

40 L079 26.0 .1 5.3 7.2 .0 1.0 41,0 2 L1700 .16 .00 3.50

20 .GBU 26.0 10502 7.1 L0 1.0 37.3 2. .17 .10 .00 3.50

00 .0B0 26.0 .1 5.1 7.0 .0 1.0 33.6 2. 17 .10 .00 3.50

au .N80 26.0C .1 5.0 6.9 .0 1.0 29.8 2. .17 .10 .90 3,50

AN 080 26,0 N 6.8 .0 1.0 28.1 2.39 .17 .10 .0C 13.5C
55.40 .0BO 286.0 .1 4.8 6.8 .0 1.0 22.4 2.39 .17 ,10 .00 3.50
55.20 .0B81 286.0 .1 4.7 6.7 .0 1.0 18.6 2.39 .17 .10 .00 3.50
L5.00 . 081 28.0 1407 6.6 .0 1.0 14.9 2.39 .17 .10 .0C 3.50
54.80 .NBL 26.0 1 4.6 6.5 L0 1.0 11.2 2.3%9 .1/ .10 .00 3.50
54.60 .081 26.0 .Loo4.5 0.4 L0o1L.n b 2.39 .17 .10 .09 3.50
54.40 .02 ?6.0 .1 4.4 6.3 00 1.0 3.0 2.3% .l/ .10 .00 4.50
54.20 .100 26.0 1403 5.9 .0 1.0 .0 2.3%9 .17 .10 .00 3.50
53.20 L101 26.0 13,9 5.8 L0 1.0 .0 L.0g .17 .10 .00 2.63
52.20 .102 26.0 .1 3.8 5.6 .0 1.0 .0 1.08 .17 .10 .00 2.83
%1.20 L1904 26.0 .1 3.7 5.5 .0 1.0 .0 1.08 .17 .10 .00 Z2.63
50.20 .105 26.0 .1003.7 5.4 L0010 -G 1.08 .17 .10 .00 2.83
49.20 .106 26.0 L1300 5.3 .0 1.0 .0 1.08 .17 .10 .00 2.83
48.20 107 26.0 .1 3.7 5.3 .0 1.0 .0 1.08 .17 .10 .00 2.83
1720 .108 26.0 .13 5.2 .0 1.0 .0 L.08 .17 .10 .Q0D ~27.63
16,20 . 109 26.0 .1 3.8 5.2 .0 1.0 .0 1.08 .17 .10 .00 2.83
15.20 110 26.0 .1 3.8 5.2 .0 1.0 .0 1.08 .17 .10 .00 2.63
44.20 111 26.0 .1 003,98 5.2 L0 1.0 .0 1.08 .17 .16 .00 2.63
43,20 .11z 26.0 .1 3.8 5.1 .0 1.0 .0 1.08 .17 .10 .00 2.63
12.20 113 26.0 .1 3.8 5.1 .0 1.0 .C 1.08 .17 .10 .00 2.63
41.20 .115 26.0 .1 3.B 5.1 .0 1.0 .0 1,08 .17 .10 .00 2.63
§0.20 145 26.0 .10 3.8 5.1 .0 1.0 .0 1.08 .17 .10 .00 2.03
39.20 .147 26.0 .1 3.5 5.2 .0 1.0 .0 .38 .17 .10 .00 .73
38.20 .148 26.0 .1 3.5 b5.2 .0 1.0 .0 .38 .17 .10 .00 .13
37,20 .149 26.0 10 3.4 5.2 .0 1.0 .0 .3 .17 .10 .00 .13
36.20 .150 26.0 10304 5.2 00 1.0 -0 .38 .17 .10 .00 .73
35.20 .151 26.0 .1 3.4 5.2 .0 1.0 .0 .38 .17 .10 .00 .13
34.20 .152 26.0 1034 5.2 .0 1.0 .0 .38 .17 .10 .00 LIP3
33.20 .153 26.0 .10 3.4 5.3 .0 1.0 .0 .38 .17 .10 .00 L3



32.20 .200 26.0 .1003.3 5.3 .0 1.0 .0 .3s .17 .10 .00 .73
31.B0C .200 27.0 .1003.2 5.4 .0 1.0 .0 .38 .18 .08 .00 .78
31.40 .200 28.0 .1 3.2 5.5 .0 1.0 .0 .38 .19 .0B .00 .83
30.85 .203 28.0 .1 3.4 5.5 .0 1.0 .0 .45 .17 .0B .00 .83
30.30 L2023 28B.0 R R ) 5.4 .0 L.0 .0 .45 .17 .08 .00 .83
29.50 .416 28.5 .1003.9 5.2 .0 1.0 -0 .34 .18 .08 .00 .85
28.70 .116 28.0 L1034 5.3 .0 1.0 .0 .34 .18 .08 .0C .88
27.30 Ld1l6é 29.5 .10 3.0 5.4 .0 1.0 -0 .35 .19 .08 .CO .21
27.10 416 30.0 .12.8 5.4 L0 1.0 .0 .35 .19 .08 .00 .94
26.90 .418 30.0 .12.8 b3 01,0 .0 .31 .19 .05 .00 .00
26.70 .418 30.0 .12.9 5.3 .0 1.0 -0 .31 .1% .05 .00 .00
26.50 .418 30.0 1209 5.2 .0 1.9 L0 .31 .19 .0y .OD .

26.30 .418 0.0 2.9 5.2 .0 1.0 .0 .41 .19 .05 .00 .00
26.10 L4186 30.0 .1002.9 5.2 L0 1.0 .0 .31 .19 .05 .00 .00
25.90 .418 30.0 1229 5.2 .0 1.0 .0 .31 .19 .05 .00 .00
25.70 .418 30.0 L1209 5.2 L0010 .0 .31 .19 .35 .0C .00
25.50 .418 30.0 .L2.9 5.2 .0 1.0 .0 .31 .19 .0b .00 .00
25.30 .418 30.0 100209 5.1 .001.0 .0 .31 .19 .05 .00 .00
25.10 .118 30.0 1209 5.1 .0 1.0 .0 .31 .19 .9bh .00 sl
24.50 118 30.0 .12.9 5.1 .0 1.0 .0 .31 .19 .05 .00 .00
21.70 .418 30.0 .12.9 5.1 .0 1.0 .0 L3100 .19 .90% .00 .00
24.50 .418 30.0 12,8 5.1 .0 1.0 .0 .31 .19 .05 .00 ]
2d4.3¢0 .118 30.9 12,9 £.2 .0 1.0 .0 .31 .19 .05 .00 .00
24.10 .418 30.0 1 2.9 5.2 0 1.0 .0 .31 .19 .05 .02 .00
23.90 .41 30.0 12,9 5.2 .0 1.0 .0 .31 .19 .0b% .CC .00
23.10 418 390.92 .1 3.0 5.2 .0 1.9 .0 .31 .19 .05 .00 .00
23,53 .418 3000 A I 5.3 019 a .31 .19 .05 .00 W00
23.30 .418 30.90 .1 3.0 5.3 .0 1.C .0 .31 .12 .05 .CO .00
23.10 .500 30.0 10030 5.4 .0 1.0 .0 .31 .19 .08 .00 .00
22.90 L5000 30.0 .10 3.0 5.3 .00 1.0 Y .31 .19 .05 .0C ]
z2.70 LBOO 30.0 .1 3.0 5.3 .00 1.0 .0 .31 .19 .05 .00 .00
22.50 .10 3.0 5.2 00010 .0 .31 .18 .05 .00 .00
22.30 1208 5.2 .0 1.0 .0 .31 .19 .05 .GO .00
22.10 L8900 30.0 100209 5.1 .0 1.0 Ny .31 .1% .05 .00 .00
21.90 .500 30.0 1002,8 5.0 .0 1.0 .0 .31 .19 .05 .00 .00
21.70 500 30.0 .12.9 4.9 .0 1.0 .0 .31 .19 .05 .00 .00
21.50 .500 30.0 .12.9 1.9 .0 1.0 WO .31 .19 .05 .00 .00
21.30 .500 30.0 1209 4.8 .00 1.0 .0 .31 .19 .05 .00 .00
Z1.10 .500 30.0 .12.9 1.7 .0 1.0 .0 .31 .19 .05 .00 .00
20,90 500 30C.0 .172.9 4.7 .0 1.0 .0 .31 .19 .0Qb .0C .00
20.70 .500 30.0 1209 4.6 0 1.0 .0 .3t .19 .05 .00 .00
20.50 .500 30.0 1209 1.6 L0010 .0 .31 .1% .05 .00 .00
20.30 .500 0.0 102,09 1.5 .0 1.0 .0 .31 .19 .05 .00 .00
20.10 .500 30.0 .1 003.0 1.5 .0 1.0 .0 .31 .19 .0y .00 .00
19.90 .500 30.0 .1 3.0 4.5 .0 L.0 .0 .31 .19 .05 .00 .00
19.70 .500 30.0 .1 3.0 4.4 .0 l.0 -0 .31 .19 .05 .00 .00
19.50 .500 30.0 .1 3.0 §.1 .0 1.0 .0 .31 .19 .05 .00 .00
19.30 500 30.0 .1 3.0 d.4 .0 1.0 .0 .31 .19 .05 .00 .00
15.1¢ 500 30.0 .10 3.0 4.2 .00 1.0 -0 .31 .1% .05 .00 .00
18.90 500 30.0 .1 3.0 4,3 .0 1.0 .0 .31 .19 .05 .00 .00
18.70 .500 30.0 1030 4.3 .0 1.0 .0 .31 .1% .05 .00 .00
18.50 .500 30.0 10031 4.3 .0 1.0 .0 .31 .19 .05 .00 .00
18.30 .500 30.0 10031 4.2 .0 1.0 .0 .31 .19 .05 .00 .00
18.1¢C .5G00 30.0 .1 3.1 4.2 .0 1.0 .0 .31 .1% .05 .00 .00
17.80 .500 30.0 10030 1.2 .0 1.0 .0 .31 .19 .05 .00 .00
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2.00 671 24.0 .6 3.6 5.0 .0 W3 .0 .21 .14 .05 .00 .Q0
1.00 .671 22.5 .8 3.8 5.3 .0 .2 -0 .20 .13 .05 .00 .00
.00 671 21.1 .9 4.1 5.8 .0 .0 .0 .19 .13 .05 .00 .00
L
CADSULE SUMMARY
ATWOGD GULLY
REAER CBOD CBOD 1IH3
DIST FLOW TLMEP SALH O EBOD ORGEM HH3 CHLA RATE DECA SKTT Y s0D
KM CH5 DEG C  PPT MG/L MG/I. MG/L MG/L UG/L 1/DA 1/DA 1/DA L/DA
HDWI'K L 000 WO L0 4.9 1.0 .0 .0 .0
3.R0 ,001 ?6.0 .Lo1.2 2603 SIS L0 3.61 .11 .25 3.50
340 .001 26.0 .1 1.8 16.6 .0 1.0 .0 3.61 .16 .25 3.50
3.0 002 7e.l .1 3.9 172 L0010 .0 3,67 .17 14 1.76
3.20 002 26.1 S T P B B I .o 1.0 .0 3.67 17 14 1.76
3.10 L0002 26.2 .1 4.5 11.2 .0 1.0 .0 3.68 .17 .14 1.77
3.00 .002 26.2 .1 4.6 10,6 01,9 .0 3.e8 .17 .14 1.78
2.90 L.002 26.3 .1 4.7 10.0 .0 1.0 L0 A6 L1170 L1 1.78
2.80 .002 28.4 L4l 9.% 1.0 -0 3.9 .17 .l4 1.79
2.0 .002 26.4 .1 4.8 g.1 .0 1.0 .0 3.6 .17 13 1.80
2.6u 002 26.5 .1 4.8 8.7 L0016 LG 3.7 .17 .13 1.80
2.59 002 78.5 .1 d.B A.4 .0 1.0 -0 3.70 .18 .13 1.81
7.40 .002 26.8 10409 8.1 .0 1.0 .0 3.70 .18 .13 1.82
2.30 L0002 26.6 14,9 7.8 .0 1.0 .0 3.71 .18 .13 1.82
2.20 .Q0z 26.7 .1 4.9 7.5 L0010 -7 3.71 .18 .13 1.83
2.10 .Do2 26.8 .1 1.9 7.3 .20 1.0 LG 3.7z .1e L13 1.84
2.00 .002 26.8 .1 4.9 7.1 L0 1.0 ) 3.72 .18 .13 1.84
1.90 .002 ?&.9 .1 4.9 6.9 -0 1.0 J .72 .18 .13 1.85
1.80 L002 26.8 T 6.7 .0 1.0 o] 3.73 .18 .13 1.8¢
1.70 27.0 .1 5.0 6.6 .0 1.0 .0 3.73 .18 .13 .00 1.86
1.60 L0062 27.1 .1 5.0 .4 -0 1.2 .0 3,73 .18 .13 .00 1.@v
1.50 paz 2701 .1 5.0 6.3 L0010 .1 .74 .18 .13 .02 1.88
1.40 L0033 27,2 .1 5.0 6.1 L001.0 ] 3.74 .18 .1} .00 1.89
1.30 003 27.2 .1 5.0 6.0 -0 1.0 Yy 3,7% .18 .13 .00 1.89
1.20 L0035 2T, .1 5.0 5.9 00 1.0 .0 3,75 .18 .13 .00 1.90
1.10 L0063 27.4 .1 5.9 5.8 .0 1.0 .0 3.75 .18 .13 .0CG 1.81
1.00 L0003 27.4 .1 5.0 5.7 .0 1.0 .0 3.76 .18 .13 .00 1.91
.90 .003 27.5 .1 5.0 5.6 .0 1.0 -0 3.6 .18 .13 .00 1.82
.80 .0IN3 27.5 210050 5.5 .0 1.0 .0 3.77 .18 .13 .00 1.83
.70 003 27.¢€ .1 5.0 5.4 .0 1.0 .0 3.iro.lg L1l3 .00 1.94
.60 .003 27.6 .1 5.0 5.3 .0 1.0 .0 3.77 .18 .13 .00 1.94
.50 L0003 27.7 .1 5.0 5.3 0 1.0 L0 3,78 .19 .13 .00 1.95
.40 L0023 27.8 10080 5.2 .0 1.0 .G 3.78 .19 .13 .00 1.9¢
.30 .003 27.8 .1 5.0 5.1 .0 1.0 .0 3,18 .19 .13 .00 1.9%
.20 L0003 27.9 14,2 5.1 .0 1.0 .0 3,79 .19 .13 .00 1.97
.10 .003 27.9 .1 4.7 5.2 .0 1.0 .0 3.79 .19 .13 .00 1.98
.00 .003 28.0 10034 5.5 .0 1.0 .0 3.80 .19 .13 .00 1.99



1

a
CAPSULE SUMMARY
O
SILLS GULLY
u]
§]
RERFR CBOI CBOD NH3
8]
DIST FLOW TEMEP SALN NnO  EBOL ORGH  NH3 CKLA RATF I3ECA SETT DECA 5ol
K1 ¢HMS DES € PPT MG/L  MG/L MG/L MG/L UG/L 1/DR 1/DR 1/0A 1700
HDWTR .05 .0 .0 1.8 .5 .0 .0 Y]
16.00 .0le 26.0 L1040 9.2 .0 1.0 .Q 1.17 .17 .25 .00 3.50
15.90 .016 26.0 .1 4.8 g.9 .0 1.0 .0 4,17 .17 .25 .00 3.50
15.80 L0186 26.0 .1 4.5 B.7 .0 1.0 .0 4,17 .17 .25 .00 3.%0
15.70 L0186 26.0 R 8.% .0 1.0 .0 1.17 .17 .25 .00 3.50
15.60 L0198 26.1 10 4.4 8.4 .0 1.0 .0 4.43 .17 .26 .00 3.51
14,50 .019 ?6.1 .1 4.4 8.2 .0 1.9 .0 4.43 .17 .26 .00 3.53
15.4C .019 Z26.2 1403 g.1 .0 1.0 .0 4.44 .17 .26 U0 3.54
15.30 L0277 26.7 L1041 8.3 .0 1.0 LG 4.44 L7 .26 .00 13.55
15.20 022 26.3 P g.1 .0 1.0 .0 4.45 .17 .26 .00 3.56
15.13 .022 28.3 L1401 7.9 .0 1.0 .0 4,45 .17 .26 .00 3.517
15.900 L0228 26.1 0 R A § 7.7 .0 1.0 .0 4.46 .17 .26 .00 3.59
14.90 022 26.4 100401 7.5 .0 1.2 .0 {.46 .17 .26 .00 3.80
14,80 022 26.5 101 1.4 L0 1.0 L0 4,16 .18 .26 .00 3.6l
14.70 .022 26.5 .14l 7.2 D19 .0 4.47 .18 .26 .00 3.62
14.60 .023 26.6 111 7.0 .0 1.0 .0 4.47 .18 .26 .00 3.83
14.50 .0?3 26.6 L1401 6.9 .0 1.0 -0 1.48 .18 .25 .00 3.85
14.40 L0273 267 L1041 6.7 .0 1.0 .0 4.48 .18 .25 .CO 3.66
14.30 .023 267 .1 4.] 6.0 .0 1.0 .0 4.49 .18 .25 .00 3.67
14.20 .023 26.8 L1040l 6.1 .0 l.e .0 1.49 .18 .25 .00 3.&8
14.10 .023 726,08 1oLt 6.3 L0 1.0 L0 1.49 .18 .25 .00 3.6%
14.00 023 26.9 B B 6.1 .00 1.0 .0 4.50 .18 .25 .00 3.71
13.90 .023 27.0 .14t 6.0 .0 1.0 .0 4.50 .18 .25 .00 3.7z
13.80 .Q23 27.0 140 5.9 00 1.0 .0 4,51 .18 .25 .00 3.73
13.70 L0223 2701 .1 4.1 5.7 .0 1.0 -0 4.51 .18 .25 .0C 3.74
13.60 .023 27.1 21401 5.8 .0 1.0 .0 4.52 .18 .25 .00 3.78
13.50 023 727.2 .10 4.l 5.5 .0 1.0 .0 4.52 .18 .25 .00 3.77
13.40Q 023 27.2 .1 4.1 5.4 .0 1.0 .0 4.52 .18 .25 .00 3.78
13.30 023 27.3 L1401 5.2 .0 1.0 .0 4.53 .18 .24 .00 3.80
13.20 .023 27.3 R 5.1 .0 1.0 .0 ; .18 .25 .06 3.81
13.10 L0233 27.4 1Al 5.0 .0 1.8 .4 4.54 .18 .25 .00 3.B2
13.00 023 27.4 1401 4.9 001.0 .0 4,54 .18 .25 .00 .83
L2.90 .23 27.5 .1 4.1 1.8 .0 1.0 .0 4.5 .18 .25 .00 3.85
12.80 .023 27.5 .1 4.0 4.7 .0 1.0 .0 4.5 .18 .25 .00 3.8%6
12.70 .024 27.6 .1 4.0 1.6 .0 1.0 .0 4.56 .18 .25 .00 3.87
12.860 024 27.6 .1 4.0 4.5 .0 1.0 -0 4.56 .18 .25 .00 3.89
12.50 024 27.7 100400 4.4 .0 1.0 .0 1.56 .19 .25 .00 3.%0
12.40 .024 27.8 14,0 §.3 .0 1.9 .0 4.57 .19 .25 .00 3.91
12.30 .024 27.8 .1 4.0 4.2 .0 1.0 -0 4,57 .1% .25 .00 3.92
l12.20 .024 27.9 1400 4.1 .0 1.0 .0 4.58 .19 .25 .00 3.94
12.10 L.024 27.9 .1 1.0 4.0 .0 1.0 .0 4,58 .19 .25 .00 3.95
12.00 .024 28.0 .1 4.0 3.9 .0 L.0 0 4.59 .19 .25 .00 3.96



11.90 .024 28.0 .1 4.0 3.9 .00 1.0 .0 4.59 .19 .25 .00 3.98
11.80 .024 28.1 .1 4.0 3.8 .0 1.0 .0 1.%% .19 .25 .00 23.9¢9
11.70 .024 28.1 i ' 3.7 0 1.0 .0 4.60 .19 .25 .00 4.00
11.60 .024 28.2 .1 4.0 3.6 .0 1.0 .0 3.60 .1% .25 .0D 4.02
11.50 .024 28.2 .13.9 3.5 L0 1.0 .0 4.61 .19 .25 .00 4.03
11.40 024 28.3 .1003.9 3.5 .0 1.0 .0 1.61 .19 .25 .00 4.04
11.30 .021 28.3 .1003.8 3.4 .0 1.0 .0 4,62 .1% .25 .00 41.08
11.20 L0249 78.4 .1 4.0 3.5 .0 1.9 .0 1,672 .19 .25 .00 4.07
11.1¢ .024 28.4 .1 4.0 3.1 .0 1.0 .0 4,62 .19 .25 .00 1.09
11.00 .024 28.5 .10 404 4.5 .0 1.0 .0 4.63 .19 .25 .00 4.10
10.00 .113 28.5 .1 5.5 T.1 .0 L.12 .0 5,77 .19 .14 .00 2.0
9.00 123 28.4 .1 5.9 5.4 .00 L. .0 5.77 .19 .14 .00 2.04
f.00 .133 28.14 .1 6.1 5.9 0 1.0 .0 5.76 .13 .00 2.03
1.00 .143 28.3 .1 6.2 5.4 .0 1.0 .0 5.76 .13 .00 2.03
6,00 .153 28.3 .1 06.2 5.0 .0 1.0 .0 5,715 .12 .13 .00 2.02
5.00 163 78.2 1 6.3 4.7 0 1.0 .0 5,75 .12 .13 .00 2.01
4.00 .173 28.2 O R - Y | 4.4 .00 1.0 .0 5.14  .1% .13 .0G 2.01
3.00¢ .183 28.1 1 6.3 4.2 L0 1.9 .0 5.74 .19 .13 .02 2.00
2.006 .193 28.1 .1 6.4 4.0 .00 1.0 .0 5,74 .19 .13 .00 2.00
1.00 .203 28.0 .1 8.3 3.8 .00 1.0 .0 5.73 .19 .13 .00 1.°92
.00 .213 28.0 .1 4.9 4.8 .0 1.0 .0 5.73 .19 .13 .00 1.9¢
1
CADPSULE SUMMART

CROWLEY HIGH SGULLY

RFAER THOL CBOIX HMH3
DIST FLOW TEMP SALH DO  EBOL ORGH NHH3 CHLA RATI. DETA SETT LECA S0D
M ©MS DEG C PPT MG/L MG/L MG/L MG/L UG/L 1/DA 1/DA 1/DA 1/DA

HDWTR .0 .0 1.9 1.8 .0 .0 -9
1.80 28.6 A L70b1.1 L0010 .0 3,70 .07 .26 .00 4.12
1.70 8.7 .1 .6 47.2 .2 1.0 .0 3.70 0 .06 .26 .00 4014
1.60 28.7 .1 LT39] .0 1.0 Y 3.71 .07 .26 .00 4.l6
1.50 28,8 .1 .80 32,4 .0 1.0 .0 3,71 .08 .26 .00 1.1B
1.40 L0001 78.9 .1 .9 27.0 .0 1.0 .Q 3.72 .09 .2&6 .00 4.20
1.30 L.001 29.0 11,0 22.5 .0 1.0 .0 3,12 .10 .26 .DO 4.22
1.20 .00l 29.1 .1 1.1 18.8 .0 1.0 .0 3.73 .11 .26 .00 4.24
1.10 .001 29.1 .1 1.2 1b.8 0 1.0 .0 3,713 .12 .26 .00 1.27
1.00 .001 29.2 L1001.3 1303 .0 1.0 .0 3.74 .13 .26 .00 4.29
.90 L0001 29.3 .1 1.4 11.3 .0 1.0 .0 3,74 .l4 .25 .00 41.31
.80 001 7294 R S 9.7 .0 1.0 .0 3.7 .15 .25 .00 4.33
.70 .001 29.4 .1 1.5 8.1 .0 1.0 .0 3.75 .15 .2% .00 4.3b
.60 .0N1 29.5% .1 1.8 7.4 .0 1.0 .0 3,76 .16 .25 .00 4.37
.50 .001 29.6 A0 1.8 6.5 a0 1.0 .Q 3.7 .iY .25 .00 4.39
.40 .00z 29.7 .1 1.7 5.9 .0 1.0 .0 3,77 .17 .25 .00 4.42
.30 .002 29.8 L1017 5.3 W0 1.0 -0 3.77 .17 .25 .00 4.44
.20 .002 29.8 R R 1.9 .0 1.0 -0 3,78 .18 .25 .00 4.48
.10 L0062 29.9 L1001.9 4.8 00100 .0 3.7¢ .19 .25 .00 4.48B
.00 .002 230.0 .1 2.8 5.3 .0 1.0 .0 3.79 .21 .25 .00 .51

1
CAPSULE SUMMARY
BAYOU BLANC

REALR CBOT CBOD HH3
DIST FLOW TEMP SALN DO FBOD ORGH NH3 CHLA RATE DECA SETT DECA s0D



KM CMS DEG C PPT MG/L MG/L MG/L MG/L UG/L 1/DA 1/DA 1/DA 1/DA

HDWTR .018 .0 .0 5.3 13.7 L0 .0 .0
29.60 .075 28.5 14,20 2409 .0 1.0 .0 3.64 .07 .26 .00 5.14
25.50 L0776 28.6 1 4.0 2401 .0 1.0 .0 3.64 .07 .26 .00 5.15
25.40 .077 28.6 .1 3.8 23.9 .0 1.0 .4Q 3.64 .07 .26 .00 5.16
25.30 .078 28.7 .1 3.6 23.6 .0 1.0 .0 3.64 .07 .26 .00 5.18
25.20 .078 28.7 .1 3.4 23.4 .0 1.0 .0 3,65 .07 .26 .00 b5.1¢
25.19 L0079 28.7 L1302 2301 .0 1.0 .n 3.65 .07 .26 .00 b5.20
25.00 .080 28.8 .1 3.1 22.9 .0 1.0 .0 3.65 .07 .26 .00 5.71
24.90 . 080 28.8 .12.9 22.8 .0 1.0 .0 3.65 .07 .26 .0NC K.23
24.80 .081 28.9 .1o2.8 22,1 0 1.0 .Q 3.66 .08 .26 .00 b.24
24.70 .0B2 28.9 .1ooz.T o iz.2 .0 1.9 v 3.66 .0H .26 .00 5.25
24.60 .0BZ 7B.9 12,5 21.9 0 1.0 .0 3.66 .08 .26 .00 5.27
24.54 .083 29.0 J1o2a4 217 .0 1.0 Yy 3.66 .08 .26 .00 5.28
24,40 L0841 2¢.0 L1oo2.3 21.5 .0 1.0 -0 3.67 .08 .26 .00 5.29
24.30 LOBY 29.1 1702 2103 L0 1.0 ) 3.67 .08 .26 .00 b.31
24.20 085 29.1 .1ooza1r 2101 .0 1.0 . 3.67 .08 .26 .00 5.32
24.10 ,08h 29.1 .1l 2.0 20.9 .0 1.0 .0 3.67 .08 .26 .00 b.33
24.00 L.0R7 29.7 10 1.9 .0 1.0 .0 3.6y 0P .26 .00 5.35
23.30 .087 25.2 .1 1.8 .0 1.0 .0 3.68 .07 .26 .00 5.36
73.80 .588 29.3 A .0 1.0 .0 3,68 .07 .24 .00 5.38
23.70 .082 29.3 1 1.8 .0 1.0 .0 3.68 .08 .26 .00 ©5.39
60 .ag% 28,3 .1 1.5 .0 L0 .0 3.6% .06 .26 .00 5.40
50 .090 29.4 .1 1.5 .0 1.0 -0 3.69 .06 .26 .00 H.42
40 L0991 29.4 .1 1.8 .0 1.0 .0 3.69 .0e& .26 .00 5,43
3.30 .08z 28.5 .1 1.5 .00 1.0 L0 3.69 .06 .26 .00 5.44
23.20 .092 29.5 .11.9 .201.0 .U 3.70 .07 .26 .00 5.46
23.10 .093 29.5 12,08 .0 1.0 B2.8 3.10 .14 .1l& .00 1.82
£3.00 L0941 29.5 L1042 .0 1.016b5.5 3,10 .14 .16 .00 1.82
22.%0 L09% 29.9 .1 5.6 . O 1.0248.3 3.10 .14 .16 .00 1.82
22.80 L0386 22.5 .1 1.0 15.4 .0 1.033l.0 3.1 .14 .16 .00 1.8B2
22.70 .087 .1 7.6 14,7 L0 1.0272.H 3.3 .14 .16 .00 1.B6
22.60 .98 .1 7.6 14.0 .0 1.0214.8 3.1% .14 .16 .0G 1.91
22.59 .099 L1001, 13,4 .0 1.0150.4 i1t .1% .16 .00 1.95
22.40 .099 1 6.7 17,9 .0 1.0 48.2 3.19 .15 .18 .CO 2.00
22.39 1600 31-4 .1 8.1 12.5 .0 1.0 40.0 3.22 .1% .16 .00 2.05
22.00 100 31.4 .1 5.8 1204 .00 1.0 39.2 2.94 .10 .00 .00 2.05
21.70 .100 31.3 .1 5.6 12.3 .0 1.0 38.5 2.94 .10 .00 .00 Z2.04
21.40 .10l 231.3 21 5.4 1201 L0 1.0 3700 2.94 L,10 .00 .00 2.0
21.10 107 i .1 5.3 12.0 .0 1.0 37.0 2.94 .10 .00 .00 Z.04
20.80 L1101 31.3 .1 5.2 11.9 .0 1.0 36.2 2.94 .10 .00 .00 2.03
20.50 .101 31.72 .1 5.1 11.8 .0 1.0 35.5 2.91 .10 .00 .00 7.03
20.20 .101 31.2 .1 5.1 11 .0 1.0 34.7 2.94 .10 .00 .00 2.03
19.90 .101 31.2 .10 5.1 1l.6 .00 1.0 34.0 2.93 .10 .00 .00 2.02
19.60 .101 31.2 .1 5.1 11.4 .0 1.0 33.2 2.93 .10 .00 .00 2.02
19.30 101 31.1 .1ob.1 11,3 .0 1.0 32.% 2.93 .10 .00 .00 2.02
19.00 .101 31.1 210501 11,2 .00 1.0 31.7 2.93 .10 .00 .00 2.01
18.70 .101 31.1 .1 b1 11,1 .0 1.0 30.9 2.93 .10 .00 .00 2.0
18.40 101 .1 .1 6.1 11.0 .0 1.0 30.2 2.93 .10 .00 .00 2.0l
18.10 .101 31.0 .1 5.1 10.9 .0 1.0 29.4 2.93 .10 .00 .00 2.00
17.80 L1061 31.0 .1 5.1 10.8 .0 1.0 28.7 2.92 .10 .00 .00 Z.00
17.50 .10l 31.0 151 16.7 .0 1.0 27.9 2.92 .10 .00 .00 2.00
17.20 .101 31.0 .1 5.2 10.6 .0 1.0 27.2 2.92 .10 .00 .00 1.99
l16.20 .102 30.9 .1 b.2 10.5 .0 1.0 26.4 2.92 .10 .0C .00 1.99



16.60 .102 30.9 .1 5.2 10.4 .0 1.0 25.7 2.92 .10 .00 .00 1.99
16.30 .102 30.¢2 .1 5.2 10.3 .0 1.0 24.9 2.92 .10 .00 .00 1.98
16.00 .102 30.8 .1 5.3 10.2 0 1.0 24.2 2.92 .10 .00 .00 1.98
15.70 .102 30.8 .1 5.3 1.1 .0 1.0 23.4 2.2 .10 .00 .00 1.98
15,40 L.102 30.8 .1 5.3 10.0 .0 1.0 22.6 2.91 .10 .00 .00 1.97
15.10 .102 30.8 .1 5.3 9.9 .0 1.0 21.9 2.91 .10 .00 .00 1.97
14.80 .102 30.7 .1 5.3 9.8 .0 1.0 21.1 2.91 .10 .00 .00 1.97
14.50 .102 30.7 L1054 5.7 .0 1.0 20.1 2,91 .10 .00 .00 1.96
14,20 102 30.7 -15.4 9.6 .00 1.0 19.6 ».91 .10 .0C .00 1.9%
13.90 L1602 30.7 .1 5.4 9.6 .0 1.0 18.9 2.91 .10 .00 .00 1.96
13.60 102 30.6 .1 5.4 9.5 .0 1.0 18.1 2.91 .10 .30 .00 1.95
131.30 107 30.6 10obad 9.4 01,0 17.4 2.0 .10 .00 .00 1.95
13.00 .10z 30.6 .1 5.4 a.3 .0 1.0 16.6 2.90 .10 .00 .00 1.95
12.70 .102 30.86 .1 5.4 8.z .0 1.0 15.8 2.9¢ .10 .00 .00 1.94
12.40 .102 30.% .1 5.5 9.1 .0 1.0 15.1 2.90 .l0 .QC .00 1.93
12.10 L1603 430.5 .1 5.5 G.0 .00 1.0 14.3 2,90 .10 .00 .00 1.94
11.80 L103 30,5 .1 5.5 5.0 .0 1.0 13.8 2.90 .10 .0C .02 1.93
11.50 .103 30.4 .1 5.5 g.9 .0 1.0 12.8 2.% .lc .00 .00 1.93
11.720 L1003 30.4 .10 5.5 5.8 .00 1.0 1201 2,90 .10 .00 .00 1.93
10.80 L1003 3004 .L 5.b 8.7 001,08 11,3 7.89 .10 .00 .Q0C 1.092
10.60 .103 304 .1 5.5 8.5 .0 1.0 10.6 2.89 .10 .00 .00 1.92
10.30 L103 30.3 .1 b5 g.6 001,00 9.8 2.8 .10 .00 ,00 1.92
10.00 103 30.3 .1 5.5 8.5 .0 1.0 2. 2.89 .1¢ .00 .00 1.91
L103 40.3 .1 5.5 B.4 .0 1.0 B.3 2.89 .10 .00 .00 1.91

L103 30.3 .1 5.5 8.3 .0 1.0 7.5 2.89 .10 .00 .00 1.9]

103 30.2 .1 5.5 8.2 .0 1.0 6.8 2.9 .10 .00 .00 1.91

L3103 302 .1 b.@ B.2 .0 1.0 5.0 2.89 .10 .00 .00 1.90

.103 30.2 .1 5.6 8.1 L0 1.0 5.3 2.8 .10 .00 .00 1.90

103 30.2 .1 5.6 8.0 .0 1.0 4.5 2.88 .10 .00 .00 1.90

103 3001 .1 5.6 8.9 .0 1.0 4.8 2.88 .10 .00 .00 1.89

.104 30,1 .1 b.6 1.9 .0 1.6 3.0 2.88 .10 .00 .00 1.89

.104 30.1 .1 5.8 7.8 .0 1.0 2.3 2.8 .10 .CO .00 1.B9

.104 30.1 .1 5.5 7.6 .0 1.9 1.5 2.88 .10 .00 .00 1.88

.104 30.0 .1 5.3 1.2 .0 1.0 -8 2.88 .10 .00 .GO l.88

104 30,0 P A A 5.6 .0 1.0 .0 2.87 .09 .00 .00 1.88

.104 20.0 .1 3.8 5.1 L0 1.9 .0 .60 .14 .00 .00 1.88

.105 30.0 .1 3.3 4.7 .0 1.0 .0 .60 .14 .00 .00 1.88

L1605 30.0 .10 3.1 1.4 L0 01,0 0 .60 .14 .00 .00 1.88B

106 30.0 .10 3.0 4.1 00 1.0 .0 .60 .14 .00 .00 1.88

106 30.0 .12.9 3.9 .0 1.0 .0 .60 .14 .00 .00 1.88

L1077 30.0 .1 2.8 3.1 0 1.0 .0 .60 .14 .00 .00 1.88

L1077 30.0 12,7 3.5 .0 1.0 .0 .60 .14 .00 .00 1.88

.108 30.0 D 3.3 L0010 .0 .60 .14 .00 .00 1.88

.108 30.0 .1 2.8 3.2 .0 1.0 .0 L60 .14 .00 .00 1.88

L1008 30.0 12.6 3.1 .0 1.0 .0 .60 .14 .00 .00 1.88

.109 30.0 .1 2.5 3.1 L0 1.0 .0 .60 .14 .00 .00 1.88

.110 30.0 .1 2.5 3.0 .0 1.0 .0 .60 .14 .00 .00 1.88

1.20 .110 30.0 10 2.4 3.1 .0 1.0 .0 .60 .14 .00 .00 1.688
.83 L1t 3000 -1 2.4 3.1 .0 1.0 .0 .60 .14 .00 .00 1.88
-40 .111 30,0 .1 2.5 3.3 .0 1.0 -0 .60 .14 .00 .00 1.88
.00 L112 30.0 .1 2.8 3.5 .0 1.0 .0 .60 .14 .00 .0C 1.88
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11
12
13
14
15
16
17
18
19
Z0

TOT
RYG
[0 E]

R R R L E RS SN RN L L N R RN LR R R

ELEM
HO.

[ p—
O

12
13
14
15
16
17
18
)@
20

20 DEG C RATE
20 DEG C RATE

AVG

68.20
68.00
67.80
67.60
E7.40
67.20
67.00
56.80
66,60
66,40

ENDTNHG
DIST

70.0060
64 _BLO
69.4600
59,400
69.200
69,000
6B.800
68.600
8d.400
68,200
£8.000
6/.800
67.600
67.400
67,200
&7.000
66.800
66.600
66.400
66.200

* G/SQ W/D

668.900
67.80
67.60
61,40
67.20
67,00
66.80
66.60
66.40
66.20

SAT
D.O.
M5/L

B.11
8.11
a.11
8.11
8.11
a.11
8.11
8.11
g8.11
9.11
8.11
g.11
8.11
3.11
g8.11
B.11
8.11
g.11
8.11
B.11

-0340 0 .020 .11 .32 5.3 336.
L0342 .0 .020 W11 .3z 5.3 338.
L0345 .0 .020 W11 .3z 5.4 339.
L0347 .0 -D20 .11 LAz 5.4 340.
L0349 .0 .020 .11 .32 5.4 312.
.0351 .0 .020 .11 .32 5.4 343,
L0353 .0 .021 .11 .32 5.4 345.
L0881 47.8 L0286 .09 .36 7.3 531.
.06B3 47,5 .02o .0¢ .36 1.3 533.
L0686 47.5 .026 .09 .36 7.3 534,

2.22 776z,

.021 .32 5.6
2.22

REAER CEQD  CEOIY ANBOD FULL  CORR ORGH  ORGN HH3
RATE DLCAY SETT DECAT 50D Son  DECAY  SETT  DECAY
1/DA 1/DA 1/DA 1/DA * * 1/DA  L/DA 1/ DA

L1 .08 .00 2,92 2.92 .00 .00 .00
17 .05 .20 2.92 2.92 G0 .00 .00
.17 .09 .00 Z2.92 2.9z .00 .00 .00
.17 L5 00 2.9 2,92 .00 .00 .00
L1 L0 Lo 2,92 2.92 .00 .00 .00
W17 .05 G0 2,920 2,82 .0 .00 .00
LY . 0% .00 2,92 2.92 .00 .00 .00
17 .05 .00 2.9z 2.92 00 .00 .00
.17 .05 .00 2.92 2.92 .00 .0C .00
3.358 .17 .05 L0 2,92 2,92 .00 o] L0
3.36 17 .05 .00 2.92 2.9%2 .00 L0 L4
3.36 .17 .05 00 2.97 2.92 .00 el .00
3.38 L1 .05 L0000 2,920 2,92 .GO .00 .00
3.3% .17 .05 .00 2.92 2.92 .00 .00 .00
3.36 LY .05 L00 2.92 2,92 .00 .00 .00
3..16 17 .05 .00 2.%2 2.92 .00 .00 .00
3.36 17 .05 L0000 2,92 2,92 .00 .Qo .00
3.36 L 17 .04 .00 2,082 2,92 .00 .00 .00
3.386 .17 .04 L0000 2,92 2,92 .00 .00 .06
3.36 .17 .04 .00 Z.%2 2.9z .00 .00 .00
.13 .00 Z.0G0 -0G .00
3.00 0% .00

*« MG/L/DAY

BIOLOGICAL AND PHYSICAL COEVWFICIENTS

1064.3
1067.5
1070.7
1073.89
1077.1
1080.3
1083.5
14864.6
1466.7
1468.8

22379.2

HH3  DENIT
SRCE RATE
v 1/0A
.00 .00
.00 .00
- 00 .00
.00 .00
.00 .00
.00 .00
.00 .00
00 .00
.00 .00
.00 .00
L0 .00
.00 .00
.00 .00
.00 .00
.Q0 .00
.00 .00
.00 .00
.00 00
.no .00
.00 .00
.00 .on

L ]

Lo

Yhd bk r Rk AN e kb d b b d kv kb ek rk s kbbb vy WATER QUALITY CONSTLITUEHT VALUES *++*&wrdsrbiny

ELFM
NG,

1

ENDING
D1ST

70.000

TEMP
DIG C

26.00

SALN CM-I CM-T1I DO noo EBCD ORGN NH3
PET * * MG/ L MG/ L MG/ L. MG/L MG/L
.1 -0 . 4.70 9.453 .63 .00 1.00

NO3t2 TOTN
MG/ L MG/ 1.

1.00 2.00

- = s e

R R R Y I e N

NI

h

w
Q

.000
. GO0
.000
.000
.000
L0009
.00
.000
.000
. 000

1.436
1.441
1.445
1.450
1.454
1.456%
1.464
2.042
2.045
2.048

.020
.020
.0z0
.020
.020
L0260
.0z1
.026
.026
L0286

P L TR LS RN N R AR R R R

Po4
RZE

-

. G0
.00
.00
.00
.00
.00
.00
.00
.00
.0
.00
.00
.00
.00
.00
.09
.00
.00
.00
.N0o

At

ALG
PROD P

*w

.00
.00
.00
.00
.00
.00
.00
.00
.00
]
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MAC COLI
ROD DECAY
b 1/DA
.00 00
.00 LQn
.0 .00
.00 .00
.00 Q0
.00 .00
00 .Qo
.00 .00
.00 LGo
L0 Lon
.ot .00
.00 .00
.00 .00
00 .00
.00 .00
.00 .00
.uad .0d
.00 .00
.00 .00
.00 .00

.00

HCHM
DECAY
1/DA

.15
.15
.15
.19
.15
)
.15
.15
.15
.15
.15
.1lb
.15
.15

HCH
SETT
L/DA

.n2z
W02
.02
.0z
.02
.3dz
.02
.02
.02

o s i AR R A E L E R R R R LR R RN R

PHOS
MG/ L

1.00

CHL A
UG/L

.0

MACRO

LEY

.0

COLT
*/100ML

0.

NCM

*

7.56



n LN

m -1

e}

10
11
12
13
14
15
i6
17
18
1%
20

+

o

FIN
REA

R LR R R R N AR L R A R R L ]

ELE
MG,

21

EAC

R A N N N TR LR L I R L R

69.800 26.00
69.600 26.00
69,400 26.00
©9.200 26.00
65.000 26.00
68.800 26,00
68.600 26.00
68,400 26.00
68.200 26.00
68.000 26.00
67.800 26.09
67.600 76.00
67.400 26.00
67.200 26.700
67.000 25.00
66.800 26.00C
66.600 28.00
6E6.400 26.00
66.200 £6.00

M-I = CHLORIDES

MG/L

GACU M

AL RETORT B.

ZH o, 2 PCC

M TYPE

UFR RCH
i THNCR

EM BEGIH

HO. DIST

KM

21 66.20
TCOT
ANVG
CUM

.1 .0
.1 .0
.1 .0
.1 -0
.1 .0
.1 .0
.1 .0
.1 .0
.1 .0
.1 .0
.1 0
.1 .0
.1 .0
.1 -G
-1 .0
.1 .0
.1 .0
Wl .0
.1 .0

ELAQUEMTINL BRULE
LED REACH

FLOW TLEMP
CHS LEG C
0686 26.00
o0z .00

BELOW CHURCH

SALN
FPT

ENDLNG FLOW PCT

DIST EFY
KM CMS

66.00 0683 47 .4

COO0OO OO0 00COC OO

[ )

4.65
4.61
4.58
4.57
4.55
4.54
1.54
4,51
d4.53
4.53
1.54

— L
U Coan
[P T, R,

W WS
E N =

POINT

CH-1

-

9.62 9.62
9.61 2.6l
9.59 9.59
9.58 9.58
9.56 9.56
9.5 9.55
9.53 9.53
9.51 9.51
9.50 %.50
9.48 9.48
9.47 2.47
9.6 .46
9.48 .48
9.63
16.25
12.70 12.70
1s.81 18.81
12.54 18.54
18.28 18.28
SULFATES
ME/L
REACH
M- no
* G/
.0 3.4
.0 4.8

ADVCTY TRAVEL

VELO
M/ S

U2l

IME

DAYS

W11

.11

2.33

HYDRAULIC PARAMLETER VALUES

DEPTH

M

.44

.14

.00 1.00 1.00 2.00 1.00
.00 1.00 1.00 2.00 1.00
.00 L.00 1.00 2.00 1.00
.00 1.00 1.00 2.00 1.00
.00 1.00 1.00 2.00 1.00
.00 1.00 1.00 2.00 1.00
.00 1.00¢ 1.00 2.00 1.600
.00 1.00 1.00 2.00 1.00
.40 1.00 L.00 2.00 1.00
.00 1.00 1.00 2.00 1.0G
L Q0 1.00 .00 2,00 1.00
.00 1.00 1.0G 2.00 1.00
.00 1.00 1.00C 2.00 1.00
L 00 1.00 1.00 2.00 1.00
.00 1.00 1.00 2.00 1.00
.00 1.00 1.00 2.00 1.00
.00 1.00 1.00 2.00 1.00
.00 1.00 1.00 2.00 1.00
.00 1.00 1.00 2.00 1.C0
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CALIRRATION RUN
IHFUTS
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L MG/ L MG/ L HMS/L M35/L HG/ L

9 18.28 18.2Z8 ] 1.00 1.00

] 1.63 1.63 .0 .00 .00
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M UM 5Q M
7.4 649, 1475.8
649, 1475.8

7.4
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Ccu M

20.
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.000
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W/ 100ML

0.
0.

DISPRSH
SQ M/S

.000

7.59
7.61
T7.64
7.66
7.68
7.71
7.12
7.7
7.706
7.78
.80
7.83
7.91
8.18
9.18
13.03
22.49
z22.1%9
21.91
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ELEM ENDING
NO, DIST
21 66.000

20 DEG C RATE
AVG 20 DRG C

* G/5Q /D

SAT
b.G.
MG/L

8.11

RATE

RERER CcBOD
RATE. DECAY
1/DA 1/0A
7.39 17

.13
2-13
MG/ L/DAY

CBOD
SETT
1/ DA

.10

.10

BICLCOGICAL AMD PHYSTCAL COEEFICIENTS vtk hdtwrrabbdnbanbdb bt s bbb bbb bbb brrbhwbadddd

RMBCD FULL CORR ORGM ORGHN
DECAY s0n 500 DETAY SETT
1/DA * * 1/DA  1/DA
.00 3.50 3.59 .0 .00

.00 2.40 .00
.00

NH3
DECAY
1/DA
.00

.00

NH3 DENIT PO4 ALG MAC
SRCE RATE SRCE PROD FROD
- H\Ur L) LR LR
.00 .00 .00 14.49 .00

.00 .00 .00

.00

COLI
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1/DA

.00

NCH
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.04

.10
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ELEM ENDING
Ho, LIST
21 6,000
* CM-T -

MG/
*v G/CUM

FIHAL REPORT
RLUACH HO. 3

TEMP
DEG

26G.:33

CHLORTLES

B.

HO3+2 TOTN PHOS
MG/L MG/ L MG/ L
1.00 2.00 L.00

NCH = HROD
MG/ 1L

BAYOU PLAQUEMINT. BRULE WATERSHED

ORGH
MG/ L

IO
.00

SALN CH~ CH-T1 no ROD EROD ORGH HH3

PFT * * MG/ MG/ MG/L MG/ L M/ L

.1 .G O 4.46 17,81 17.81 .00 1.00

M-=T1 = SULLATES
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POCLED REACH TO HAZELWOOD GULLY CALIERATION RUN
l*‘t#ifrfft?lr!#t*t!*‘tf!!?#“'t.!‘+f!-.“i!t|itiitf.‘?f!( xm>nI

FLEM  TYPE FLOW TEMP SALH CM=-I ClH-I1I Do EQD FBoD
HO. CHg DEG C PRT * - MG/ L MG/ MG/ L
22 UPR RCH L0588 26.00 .14 L0 -0 4.16 17.81 17.81
EACH INCR 000z .00 .00 N .0 1.89 4.63 4.63
8c WSTLD .0185 00 .00 L0 .0 4.90 1.60 §.e0

LA R EE R LR R R R RN N X N gy

ELEM BEGIN
NO. CIST
KM

22 66.00

23 65,80
24 65.60
25 65,40
26 65.20
7 65.00
64.80

64,60

64 .40

64,20

EHNDING FLOW 2
DIST E
KM M5
65.80 L0690 4
65,60 . 0692 4
65.40 L0694 1
£5.20 L0696 4
65.00 L0699 1
64.80 0701 4
64.60 L0703 4
64.40Q L0735 1
€1.20 L0707 4
64.00 .a71g 4
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TRAVEL DEPTH  WIDTH

TIME

LAYS M b+
L1 .44 7.4
.11 .44 7.4
.11 A4 7.4
L1 .44 7.4
.11 .44 h.oa
.11 .44 7.4
-1 A4 7.4
.11 .44 7.4
.11 .44 7.4
.11 .44 7.4
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VOLUME

Cu M

649,
619,
649,
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649.
619,
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L R R L R e T R R TR ey
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14745.8
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1

1

133 .700 27.59 W1
134 .600 27.65 .1
135 .500 27.71 .1
136 .400 27.7@ .1
137 .300 27.82 .1
138 .200 27.88 .1
139 L1000 27.94 .1
140 .000 28.00 .1
* (M-I = CHLORIDES

MG/ L
** G/ICU M
STREAM SUMMARY
ATWOOD GULLY
TRAVEL TIME =
MAXIMUM EFFLUENT =
FLOW = .000
DISPERSICN = 041
VELOCITY = . 000
DEPTH = .20
WIDTH = 2.6
BOD DECAY = .11
NH3 DECAY = .00
SDMHT OXYGEM DMND= 1.76
HH3 SOURCE = .00
REARERATION = 3.61
BOD SETTLING = .13
ORGN DECAY = .00
ORGN SETTLING = .00
TEMPERATURE = 26.00
DISSOLVED OXYGEN = 1.23

FTNAL REPORT
REACH NO, 10

SILLS GULLY
SILLS GULLY

e
QOO0 O00ODO0

14.4

91.9

6 TO
1 TO
& TC
TO
TO

TO
TO
TO
TO
TO
TO
TC
TO

TG
TO

DAYS

PERCENT

.0032
.1980
.0038
.22
3.9

.19
.00
3.50
.00
3.80
.25
.00
.00

28.00
4.98

o] 4,98 5.43

o] 4.98 5.35

o] 4.97 5.27

) 4.97 5.20

0 4.96 5.14

0 4.91 5.11

0 4.67 5.16

0 3.39 5.46

CM-1I = SULFATES
MG/L

CMs

SQ M/5

M/5

M

M

PER DRY

PER DAY

G/sSQ M/D

G/SQ M/D

PER DAY

PER DAY

PER DAY

PER DAY

DEG C

MG/ L

5.43
5.35
5.27
5.20
5.14
5.11
5.16
5.46

.00 1.00
.00 1.00
.00 1.00
.00 1.00
.00 1.00
.00 1.00
.00 1.00
.00 1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

NCM

2.00 1.00
2.00 1.00
2.00 1.00
2.00 1.00
2.00 1.00
2.00 1.00
2.00 1.00
2.00 1.00
= HBOD
MG/ L

BAYOU PLAQUEMINE BRULE WATERSHED

CALIBRATION RUN

BAYOU PLAQUEMINE. BRULE WATERSHED

CALIBRATION RUN

4.71
4.62
4.54
4.46
4.41
4.43
4.63
5.43

. .
OO0 CoOoO0o
.

OO0 00OQ
D000 OQO00O

PR I T TS S XA E R R L RS S AR A L R AL R A AR R R AN B E RS mﬂmyn: Hzm_l—ﬂ.m parrRrararRarararaaapaar e YIS T T A A F TR R R A R 2 A2 2 2 SR R A 2 R R A A A R LA R A0 &

ELEM TYPE FLOW TEMP SALN CM-I CM-11 DO BOD EBOD ORGN NH3 HNO3+2 PHOS CHL A COLI NCM
NO. CMS3 DEG C PPT * * MG/L MG/L MG/L MG/L MG/L MG/L MG/L UG/L 1/100ML >

143 HOWTR .0154 .00 .00 .0 .0 4.80 9.49 9,49 -co .00 .00 .00 .0 0. 1.73
EACH INCR .Q000 .00 .00 .0 .0 4.89 4.63 4.863 .00 .00 .00 .00 0. 6.80
143 WSTLD .0004 .00 .00 .0 .0 7.80 16.10 16.10 .00 2.10 .00 .00 .0 0. 9.00



LA AAAS SRR E AR SRS ERE R EE R LR L R R R L R R HYDRAULIC PARAMETER VALUES

ELEM BEGIN

NO. BIST
KM

143 16.10

144 16.00

145 15.90

146 15.80

TOT

AVG

CuM

ENDING
DIST
KM

16.00
15.90
15.80
15.70

FLOW

CMS

-0159
.0160
.0160
.olel

PCT
EFF VELO

M/Ss

.016
.0l6
.016
.016

.016

ADVCTV  TRAVEL

TIME
DAYS

07 .
.07 .
.07 .
.07 .

.29

.29

M

24
24
24
24

24

DEPTH WIDTH

VOLUME

CuUM

100.
100.
101.
101.

402,

LAAAAA AR R R SRR RN I AR ERE TR R T I TR R R R AR AN T Ry ey

SURFACE
ARER
S5C M

417.5
418.2
418.2
419.5

1674.0

X-8ECT
AREA
SQ M

1.
L.
i.
L.

(=R R B }

TIDAL
PRISM
CU M

o000

TIDAL
VELO
M/S

.000
. 000
-000
. 000

DISPRSN

SQ M/S
.897
.8948
.B899
. 901

MEAN
VELC
M/s

.016
.016
.016
.016

LR R A R R R L A A AP aa o BIOLOGICAL AHND PHYSICAL COEFFICIENTS *¥*tvwrisbvrhtdvbt bbb bbbt rdbhrbrhrbbbbvrebhdds

ELEM ENDING
HO. DIST
143 16.000
144 15.900
145 15.800
146 15.700

20 DEG C RATE

SAT
n.o.
MG/ L

B.11
8.11
8.1l
B.11

AVG 20 DEG C RATE

* G/3Q M/D

REAER CBCD
RATE DECAY
1/DA 1/DA
4.17 .17
4.17 .17
4.17 17
4.17 .17

.13
3.72
“* MGrLs/DAY

CBOD AMNBOD FEULL CORR
SETT DECAY 50D 50D
1/DA 1/DR * *
.25 .00 3.50 3.50
.25 .00 3.50 3.50
.25 .00 3.50 3.50
.25 .00 3,50 3,50
.00 2.40
.25

ORGN
DECAY
L/DA

.00
.00
.00
.00

.00

ORGH
SETT
1/DA

.00
.00
.00
-00

-00

NH3
DECAY
1/DA

.00
.00
.00
.00

.00

NH3  DENIT
SRCE RATE
* 1/DA
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00

PO4
SRCE

Y

.00
.00
.00
.00

.00

ALG
PROD

e

.00
.00
.00
.00

MAC

[

ROD

ek

.00
.00
.00
.00

COLI
DECAY
1/DA

.00
.00
.00
.00

. 0o

NCM
DECAY
1/DA

.20
.20
.20
.29

T.76

NCM
SETT
1/DA

.06
.06
.06
.06

.25

RN
rr LA R AL ERERE AL EREEEEE L L RN L R L B R R Y WATER QUALITY CONSTITUENT VALUES ¥ F et v e b b d v bk r b v b e b v bk vhb b bbb bbb bbb kbbb s dwr g oo

ELEM EHDING

NO. DIST
143 16.000
144 15.900
145 15.800
146 15.700

TEMP
DEG C

26.00
26.00
26.00
26.00

* CM-1 = CHLORIDES

MG/ L
G/CU M

i

SALN CM-

PPT

I

CM-11

*

CM-

Do
MG/ L

4.66
4.56
4.48
4.43

II

BOD
MG/L

SULFATES
MG/L

EBOD
MG/L

ORGN
MG/L

.00
.00
.00
.00

NH3
MG/L

1.00
1.00
1.00
1.00

NO3+2 TOT
MG/L MG/
1.00 2.0
1.00 2.0
1.00 2.0
1.90D 2.0

NOM =

FHOS
MG/ L

N
L

1.00
1.00¢
1.00
1.00

0
1]
0
0

NBOD
MG/ L

CHL A
UG/L

[ = =]

MACRO

¥

(=T o= R}

COLI
4/100ML

NCM

-

1.91
1.89
1.90
1.95



1
FINAL REPORT SILLS GULLY BAYOU PLAQUEMINE BRULE WATERSHED
REACH NO. 11 SILLS BAYOU CALIBRATION RUM

P S R AR R R R R T R T R L NN R R A R RS SRR R A AR L ) Y R X 222 R R E N AR R R RN R R R R RS AR RS R AR AR LR LA Ad
I

ELEM TYPE FLOW TEMP SALN M-I CM-11I DO BOD EBOD QRGH NH3 NO3+2 PHOS CHL A COLI NCM
HG. CMs DEG C PPT * - MG/L MG/ L MG/L MG/L MG/L MG/L MG/L UG/L #/100ML -

147 UPR RCH .0l61 26.0Q0 .14 .0 .0 4.43 g.47 .47 .00 1.60 1.00 1.00 .0 0. 1.95
EACH INCR .0001 .00 .00 .0 .0 4.89 4.63 4.63 .00 .00 .00 .00 0. 6.80
147 WSTLD .0025 -00 .00 .0 .Q 4.80 9.%0 9.50 .00 .00 .00 .00 .0 0. 1.70
150 WSTLD .0035 .00 .00 .0 .0 2,00 11.50 11.50 .00 .00 .00 .00 .0 0. 43.00

Erk AR e b A b kbbb bbb bbb kb bbbk kv ke kbR eb by er UYDRAULIC PARAMETER VALUES P s e N L R R AN LR AR R A AR AL A A AR Ll AL A

ELEM BEGIN ENDING FLOW PCT ADVCTV TRAVEL DEPTH WIDTH VOLUME SURFACE ¥.-SECT TIDAL TIDAL DISPRSH MERAN
NO. DIST DIST EFF YELO TIME AREA AREA PRISM VELO VELO
KM KM CMs M/s DAYS M M cU M 50 M SO M CUM M/S 50 M/S M/S
147 15.70 15.60 .0186 15.6 .021 .06 .24 3.7 90. 373.9 .9 0. . 000 1.168 .021
148 15.60 15.50 .01B6 15.5 .021 .06 .24 3.7 90. 374.4 .9 0. .000 1.169 .021
149 15.50 15.40 .0187 15.5 .021 .06 .24 3.7 80. 374.9 .9 0. .000 1.171 .021
159 15.40 15.30 L0222 28.6 .022 .05 .25 4.1 101. 410.2 1.0 0. . 000 1.266 .022
151 15. 30 15.20 L0222 28.6 .022 .05 .25 4.1 101. 410.7 1.0 0. .000 1.268 .022
152 15.20 15.10 .0223 28.5 . 022 .05 .25 4.1 101. 411.2 1.0 0. .000 1.269 .022
153 15.10 15.00 .0223 28,4 022 .05 .25 4.1 102. 4111.7 1.0 0. .Q00 1.270 .022
154 15.00 14.90 0224 28.4 .022 .05 .25 1.1 102, 412.2 1.0 Q. . 000 1.271 .022
155 14.90 14.80 .0224 28.3 .022 .05 .25 4.1 102. 412.7 1.0 0. .000 1.273 022
156 14.80 14.70 .0225 28.2 .0z22 .05 .25 4.1 102. 4113,1 1.0 0. . 000 1.274 022
157 14.70 14.60 .0225 29.2 022 .05 .25 4,1 102. §13.6 1.0 0. . 000 1.275 .022
158 14.60 14.50 .0226 28.1 .022 .05 .25 4.1 102. 414.1 1.0 0. . 000 1.277 .022
1659 14.50 14.40 .0226 28.0 .022 .05 .25 4.1 102. 414.6 1.0 0. .000 1.278 .022
160 14.40 14.30 .0227 28.0 .022 .05 .25 4.2 103. 415.1 1.0 0. .000 1.279 ,022
161 14.30 14.20 .0227 27.9 .022 .05 .25 4.2 103, 415.6 1.0 0. .000 1.281 022
162 14.20 14.10 0228 27.9 .022 .05 .25 1.2 103, 416.0 1.0 0. .000 1.282 .022
163 14.10 14.00 .0228 21.8 .022 .05 .25 1.2 103. 416.5 1.0 0. .000 1.283 g2z
164 14.00 13.90 L0229 2.7 .022 .05 .25 4.2 103. 417.0¢ 1.0 0. .000 1.285 .022
165 13.90 13.80 L0230 27.7 .022 .05 .25 4.2 103. 417.5 1.0 0. . 000 1.286 .0z22
166 13.80 13.70 .0230 27.6 022 .05 .25 4.2 104. 418.0 1.0 0. .000 1.287 .022
167 13.70 13.60 .0231 27.5 .022 .08 .25 4.2 104. 418.5 1.0 0. .000 1.289 .022
168 13.60 13.50 .0231 27.% .022 .05 .25 4,2 104. 415.9 1.0 0. . 000 1.2%90 .022
169 13.50 13.40 .023z2 27.4 022 .05 .25 4.2 104. 41%.4 1.0 0. .000 1.291 .022
170 13.40 13.30 L0232 27.4 .022 .05 .25 4.2 104